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ROTOR REDESIGN FOR A HIGHLY LOADED 1800 FT/SEC 
TIP SPEED FAN 

III. LASER DOPPLER VELOCIMETER REPORT 
BY 

W.B. Harvey, D.E. Hobbs, D. Lee, M.C. Williams and K.F. Williams 
PRATT & WHITNEY AIRCRAFT GROUP 


1.0 SUMMARY 

A highly loaded, 550 m/sec (1800 ft/sec) tip speed, test fan stage was 
designed, built, and tested by Pratt & Whitney Aircraft under NASA contract 
NAS3-20591. The stage was first tested using conventional instrumentation, 
followed by a test employing laser Doppler velocimeter (LDY) techniques. This 
report provides the results of the LDV test, the results of the conventional 
instrumentation test having been reported earlier. 

The objective of the LDV test was to provide detailed mapping of the upstream, 
intrablade, and downstream flowfields of the rotor. Intrablade LDV 
measurements of velocity and flow angle were obtained along four streamlines 
passing through the leading edge at 45%, 69%, 85%, and 95% span measured from 
hub to tip. The data were acquired at: (1) 100% of design speed, peak 
efficiency, (2) 100% speed, near surge, and (3) 95% speed, peak efficiency. 
Spanwise traverse data at 100% speed, peak efficiency were also obtained at 
three axial stations located at the inlet instrumentation plane, the rotor 
leading edge plane, and the rotor trailing edge plane. 

Analyses of the data indicated that most passages were characterized by a 
strong leading edge shock at the design point. The shock moved forward with 
increasing strength near surge and at part speeds. In all cases the flowfield 
behind the shock was of a complex mixed subsonic and supersonic form. In a few 
passages at the design point, the flow was different from the flow in the 
other passages. The flow in these passages may be nearly shock free or contain 
multiple shocks of the sort found in some duct flows. At offdesign points, the 
flow in these passages was closer to that in the others. 


2.0 INTRODUCTION 

An increased understanding of the flowfield within blade passages is required 
to improve currently available methods for designing aircraft engine 
fan/compressor blades. These advances would result in increased fan/compressor 
efficiency. 

Three-dimensional flow calculation procedures have in recent years become 
available for analysis of a mixed subsonic and supersonic flowfield within a 
transonic rotor. Validating these computational techniques and developing them 



into advanced design procedures requires experimental data obtained within 
blade passages, data that can be acquired by means of laser Doppler 
velocimeter (LDV) techniques. 

To satisfy this need, intrablade LDV measurements were made as part of the 
NASA contract NAS3 -20591, in which Pratt & Whitney Aircraft designed, built, 
and tested a highly loaded, 550 m/sec (1800 ft/sec) tip speed, test fan stage. 
This fan, a revised version of an earlier model and designed using a quasi 
three-dimensional procedure, was first tested using conventional 
instrumentation, followed by the LDV measurements, providing the opportunity 
for comparing the results of intrapassage measurements with flowfield 
calculations. The details of the design are presented in reference 1, and the 
standard aerodynamic performance results in reference 2. The results of the 
LDV measuremets are the subject of this report. 


3.0 APPARATUS 

3.1 FAN STAGE 

The NAS3-20591 , 550 m/sec fan stage (Figures 1 and 2) is a single-stage, 
axial-flow fan without inlet guide vanes. The stage design parameters are 
summarized in Table I. 


TABLE I 

DESIGN PARAMETERS 


Corrected Speed, rpn 

Rotor Tip Speed, m/sec (ft/sec) 

Corrected Flow, kg/sec (Ibm/sec) 

Corrected Weight Flow Per Unit Annulus 
Area, kg/m 2 -sec (1 bm/ft 2 -sec) 

Rotor Total Pressure Ratio 
Stage Total Pressure Ratio 
Rotor Adiabatic Efficiency 
Stage Adiabatic Efficiency 
Tip Diameter, meters (in.) 

Hub/Tip Ratio at Rotor Inlet 
Rotor Tip Solidity 

Rotor Aspect Ratio (average span/axial chord at hub) 
Stator Hub Solidity 

Stator Aspect Ratio (average span/axial chord at hub) 
Stage Average Exit Flow Angle, degrees 
Number of Rotor Blades 
Number of Stator Vanes 


12464 

550 (1800) 

78.8 (173.8) 

188.9 (38.7) 

2.34 

2.28 

0.868 

0.838 

0.8409 (33.108) 
0.50 
1.635 
2.87 
2.204 
2.22 
0 

38 

60 


2 



The fan blade (Figure 3) consists of a standard two-part multiple-circular-arc 
section from the hub to 20 percent span and a four-part, mul tipi e-circular-arc 
section from 34 percent span to the tip. The region between 20 and 34 percent 
span provides a smooth transition from the standard multiple-circular-arc 
section to the four-part section. Details of the rotor design are given in 
reference 1 . 

3.2 TEST FACILITY 

The test program was conducted in the facility shown in Figure 4. This 
facility was equipped with a synchronous motor and gearbox to provide speed 
range capability. The inlet air flowed through a flat-plate orifice and 
through an inlet plenum to provide a uniform total pressure and temperature 
profile to the test rig. The air flowed from the rig into a toroidal 
collector, through a set of valves that provided coarse and fine discharge 
pressure adjustment for the test compressor, and then through exhausters. 

Seeding apparatus, consisting of. a screen supported by twelve struts, between 
the plenum and the rotor (Figure 1) provided particles for LDY viewing. The 
screen, consisting of a square mesh of 0.635 cm (0.25 in.) diameter tubes with 
3.81 cm (1.5 in.) pitch, caused a radially nonuniform total pressure loss of 
about three percent. The organic oil liquid droplet seed particles were 
injected through a portion of the screen which could be rotated 
circumferentially to permit alignment of the seeded flow with the LDV 
measurement volume. 


4.0 LASER VELOCIMETER INSTRUMENTATION 
4.1 OVERALL SYSTEM DESCRIPTION 

Laser Doppler velocimetry permits the velocity of air to be measured without 
introducing aerodynamic blockage. The measurements are obtained at the 
intersection of two nearly parallel laser beams, the laser providing 
monochromatic light that produces interference fringes at the intersection of 
the two beams. The light that is scattered by the particles passing through 
the fringes is detected. The fluid velocity can be calculated from the Doppler 
shift of the reflected light, the particles being small enough- -1.6 microns 
(6.3 X 10“ 7 in. )--to closely follow the flow. The instrument measures the 
component of velocity in the plane perpendicular to the bisector of the two 
beams. It is capable of measuring flow velocities from about 1 to 5000 m/sec 
with an uncertainty of less than one percent. 

The laser and optics were mounted adjacent to the rig on a numerically 
controlled Bridgeport milling machine, which provided remote control traverse 
capability in three directions. Two optically flat, circular quartz windows, 
each 7.62 cm (3.0 in.) in diameter and 0.95 cm (0.375 in.) thick, afforded 
optical access to the rotor and flowfields. The windows, which could occupy 
any two of three available ports at a time, provided excellent coverage of the 
upstream and intrablade flows but permitted viewing to only ten percent of 
chord downstream of the trailing edge. Both windows were equipped with window 
washing capabilities, using acetone, methanol, and distilled water that could 
be actuated from the control room. 
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4.2 LDV OPTICAL HEAD AND TRAVERSE SYSTEM 


The LDV optical package consisted of a single component fringe system with 
remotely controlled fringe rotation capability. Two collection lenses with 
focal lengths of 19.1 cm (7.5 in.) and 31.75 cm (12.5 in.) were used for 
access to various areas of flow. A simplified drawing of the system is 
presented in Figure 5, and a photograph is presented in Figure 6. The optical 
configuration is described in detail in reference 3. 

4.3 DATA ACQUISITION AND PROCESSING SYSTEM 

Data acquisition and processing was accomplished by the computer-controlled 
system shown in Figures 7 and 8. The computer provided the means of recording 
the flow velocities and corresponding angular assignments over the entire 
circumference of the fan at particular axial and radial locations--angular 
assignment is the circumferential measurement location relative to a fixed 
reference point on the shaft. A shaft angle encoder provided 1000 angular 
assignment locations per revolution. All LDV velocity data and corresponding 
angular assignment data were recorded on magnetic tape at the end of each data 
acqui sition. 

Prior to acquisition of data, the LDV coordinate system was aligned with the 
fan rotor axial center line. Optical correction factors were calculated for 
each window orientation in order to ensure proper location of the measurement 
volume within the rig. 


5.0 PROCEDURES 


5.1 TEST PROCEDURE 

5.1.1 Shakedown Tests 

A shakedown test was conducted to verify the mechanical integrity of the rig 
when operating with the LDV seeding equipment and to assess any impact of the 
seeding grid on rig performance. The fan was accelerated to 50, 70, 80, 95, 
and 100 percent of design speed along the wide open operating line. Steady 
state data were acquired at each speed. Rotor and stator vibratory stresses 
and rig vibration levels were recorded. Strain gage signals from the rotor 
were transmitted to the recording equipment by means of telemetry. 

5.1.2 LDV Performance Tests 

Overall and blade element performance data were taken over a range of flows 
between wide open throttle and stall at 95 and 100 percent of design speed. 
These data were compared with the performance results obtained without the 
seeding grid. A one percent reduction in rotor efficiency was identified, 
which has been attributed to the seeding grid which caused a radially 
nonuniform total pressure loss of 2.9 to 3.5 percent. There was no change in 
surge margin. 
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LDV data were acquired at three conditions: 100% speed peak efficiency, 100% 
speed near surge, and 95% speed peak efficiency. In order to monitor rig 
operation, fixed instrumentation and radial (stator) wake rake traverses were 
taken between LDV data acquisitions. 

5.2 DATA REDUCTION PROCEDURE 

All LDV data were reduced to single-component, absolute-frame, circumferential 
velocity profiles for each axial and radial measurement location. A sample 
data set is shown in Figure 9. The profiles were produced by collation of the 
raw velocity data into probability densities for each of the 1000 angular 
locations (clicks). The average velocity for each location was plotted at the 
bottom, while the total number of measurements making up each velocity was • 
displayed at the top. The top profile was useful in determining whether a 
sufficient number of measurements was used to make the average velocity 
statistically meaningful. The center graph (Figure 9) shows the standard 
deviation of the data divided by its mean velocity. This ratio is usually 
closely related to the turbulence of the flow. Tabulations of the number of 
measurements (hits), standard deviation over mean (S/A), and average velocity 
for each of the 1000 angular locations were produced in matrix form. An 
example of a velocity matrix is shown in Figure 10. 

The individual probability densities for some of the angular locations were 
examined to investigate the possibility of bimodal velocity distributons in 
regions of flow where average values did not conform to expectations. More 
detailed evaluations of data in specific passages of interest were obtained by 
displaying all velocity measurements from a passage in a graphical form called 
a "carpet plot". This reduction procedure displays velocity histograms of up 
to 40 sequential angular locations. The mean of each location is displayed by 
the "X" on each graph (see Figure 11). When a more detailed examination and 
possible refinement was required, a histogram of the velocity component 
distribution for a single angular location was obtained (see Figure 12). It 
was possible to remove noise, questionable data points, and the weaker of two 
modes in bimodal distributions such as occurred in the vicinity of shocks. 

5.3 DATA ANALYSIS PROCEDURE 

The laser Doppler velocimeter provides absolute frame velocity components that 
have to be vectorially combined to determine the resultant flow velocity as 
shown in Figure 13. All data were taken with the laser pointing horizontally 
along a radius of the rig so that the plane of the measurements was a 
tangential -axial plane of the fan. The interference fringe orientation angles, 
ZETA1 and ZETA2, were the angles that the measured velocity components Cl and 
C2 made with the tangential. The resultant velocity V is the vector whose tip 
lies at the intersection of the normals to Cl and C2, as shown in Figure 13. 
The axial and tangential components of velocity (V 2 and Vy ) have to be 
calculated from the measured components Cl and C2. Referring to Figure 13 

Cl = V z sin ZETA1 + Vg cos ZETA1 

C2 = V z sin ZETA2 + Vg cos ZETA2 
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Which are solved simultaneously to give 


„ Cl cos ZETA2 - C2 cos ZETA1 
V Z = sin (' ZETA1 “TETAZ] 


„ C2 sin ZETA1 - Cl sin ZETA2 
V U " sin ( ZETA1 - ZETA2) 

The LDY system measures velocity components in the plane perpendicular to the 
bisector of the twin laser beams. Any component parallel to the beams (i.e., 
any radial component) has to be inferred. An aerodynamic throughflow 
calculation procedure defines the local cone angle PHI, which allows the 
computation of the radial component by 

V R = V z tan PHI 

The largest absolute value of tan PHI, 0.33, occurs at 95% span. 


Since holding the inlet temperature constant is not possible, these results 
are corrected to standard day conditions — viz: Y z , Vy , and Yd are 
divided by the square root of the ratio of the upstream absolute frame 
stagntion temperature to its standard day value, 288. 2K (518.7°R). The 
relative Mach number, M 1 , is then found from the relative flow velocity, V 1 


(V') 2 

( M ') 2 


= (U - Vy) 2 + V z 2 + V R 2 

<V') 2 /{7 R qas T' T ) 

7 -y I \ A 

1 - iJ V u < v ') 


Where the corrected wheel speed, U, at the radius of the measurement has been 
corrected in the same way as the velocity components discussed above. T'j is 
the standard day stagnation temperature in the relative frame where uniform 
rothalpy is assumed. 


rothalpy = constant 


C P (T V 


U 2 

~T~ 


The static temperature is computed from 


T s = T' t /0 + X^-W) Z ) 
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So that the absolute Mach number can be found from 


v 2 = vg + V 2 + V 2 

M 2 = V 2 /( 7R T ) 
gas s 

The relative flow angle BETA PRIME is given by 


BETA PRIME = arcsin 4 — 

and the conventional absolute flow angle BETA, by 


BETA = arcsin (Vy/Y) 

The measured velocity components, fringe orientation angles, corrected axial 
velocity, the relative and absolute flow angles, and Mach numbers are 
tabulated in Appendix D. The BETA in the appendix is the flow angle in the 
measurement plane which is tangent to a cylinder as shown in Figure 13. It 
differs slightly (less than 1.5 degrees) from the conventional BETA, which can 
be estimated from the tabulated BETA and PHI angles. The tabulated BETA PRIME, 
which includes the radial component, is defined above. 

5.4 TEST CONDITIONS AND DATA DESCRIPTION 

Laser Doppler velocimeter data were acquired at the three test conditions 
defined in Figure 14: (1) the 100% speed peak efficiency point, (2) the 100% 
speed near surge point, and (3) the 95% speed peak efficiency point. 

Two types of LDV data were acquired. The first type, gapwise data, comprising 
most of the sets, consists of detailed velocities at 1000 positions covering 
the entire ci rcumference of the rotor. The second type, spanwise data, 
consists of spanwise traverses at three axial stations. For these fixed radial 
and axial positions, data from all around the rotor were combined and an 
overall average calculated. The data aquisition stations are shown in Figure 
15. 

Data were not taken at all of these locations for each performance point. The 
exact locations and operating conditions for which detailed LDV data were 
acquired are defined in Table II together with the number of velocity 
components measured at each point. Three components of velocity were measured 
in many cases. The purpose was to have at least two components reasonably well 
aligned with the flow whenever large air angle variations occurred. This is 
discussed in the next section. 
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TABLE II 


AXIAL AND SPAN LOCATIONS FOR LDV DATA 
Operating Conditions 


Axial 
Location 
( x/bx ) 

100% Spead, 

Peak Eff. 100% Speed, Near Surge 95% Speed, Peak Eff 

% Span, Hub to Tip 
95 85 69 45 

% Span 
95 

, Hub 
85 

to Tip 
45 

% Span 
95 

, Hub 
85 

to Tij 
45 

-0.3 

2 

2 

WL 

WL 

2 

2 

WL 

2 

2 

WL 

-0.2 

2 

2 

2 

WL 

- 

- 

WL 

- 

- 

WL 

-0.1 

2 

2 

2 

2 

2 

2 

- 

2 

2 

- 

0 

2 

2 

2 

- 

2 

2 

- 

2 

2 

- 

0.13 

3* 

2 

3 

- 

3+ 

2 

- 

2 

3 

3 

0.26 

3 + 

2 

3 

3 + 

3 

3 

3 

3 + 

3 

3 

0.39 

3 

2 

3 

SB 

3+ 

3 

SB 

3 

3 

SB 

0.52 

3 

3 

SB 

SB 

3 

3 

SB 

3 + 

3 

SB 

0.65 

3 

3 

SB 

SB 

- 

- 

SB 

- 

- 

SB 

0.78 

2 

3 

SB 

SB 

2 

2 

SB 

2 

3 

SB 

0.91 

2 

3 

SB 

SB 

- 

- 

SB 

- 

- 

SB 

1.0 

2 

2 

3 

2 

- 

- 

- 

- 

- 

- 

1.1 

3 

3 

3 

WL 

2 

2 

WL 

2 

2 

WL 

Notes: 

2 



Two velocity components are < 

available 



3 



Three components are available, making 3 pairs 





possible 







3 + 



Three components are available, selecting 

which 





to use was difficult because 

of noise 



SB 



Shroud blocked the 

view 





WL 



Window 1 i mi ted view 





- 



Data 

not taken 






★ 



Data 

actually at x/bx = 0.18 





The detailed velocity measurements across a typical rotor gap were used to 
define the Mach number and air angle in both the absolute and relative 
reference frames and are tabulated in Appendix D. The blade element data for 
these three test conditions produced from conventional instrumentation are 
given in Appendix C. 

5.5 SELECTION OF LASER FRINGE ORIENTATIONS 

In laser velocimetry the probability that a given particle passing through the 
measurement volume will produce a valid velocity signal depends on the angle 
between the normal to the fringe system and the velocity vector of the 
particle. The nature of this dependence is determined by the optical and 
electronic design of the instrument. Generally, the probability of a valid 
measurement is near unity until the angle between these two vectors exceeds 45 
degrees. The effect of this angular dependence on the computation of mean 
velocities is called angle biasing. 
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At axial stations for which the flow angle in the absolute frame varies little 
across the gap, it is ordinarily easy to select two laser fringe orientations 
that give results having negligible bias. Much of the present data is of this 
kind. At axial stations where the absolute angle changes radically, such as 
across shocks and in wakes, more than two fringe orientations should be used. 
This was done (see Table II) for some of the data presented here. In most of 
these cases, the velocity was substantially the same when computed from any 
tv/o of the three measured components, indicating little angle biasing. 

Figures 16 and 17 illustrate the data interpretation procedure. Figure 16, 
which shows some results at 85% span, indicates no significant angle biasing, 
the three pairings giving nearly identical results. The rule adopted in this 
analysis was to choose tile pair of components derived from the fringe normal 
orientations closest to the flow direction. In this example there is a shock 
at about 65% gap that causes a rapid change in the absolute flow angle, BETA. 
Below 68% gap, BETA is greater than 30°, and the ZETA = 105° (corresponding to 
BETA = -15°) component has been excluded because its direction lies farthest 
from the flow direction. Above 68% gap, the ZETA = 15° component was ignored 
for the same reason. Notice that even with this large angle change, the angle 
bias effects on the misaligned component are quite small, implying that low 
turbulence levels are present both upstream and downstream of the shock. 

This rule was also applied to the data shown in Figure 17 where the three 
pairings give significantly different results at some gap locations. The 
difference in relative Mach number is as much as 0.2 near the shock at midgap, 
indicating that proper fringe orientations are important. 

Of the 76 data points defined in Table II, three components were available for 
analysis in 35 cases. The analyses in twenty-eight of these data sets were 
straightforward. The remaining six data sets included data taken from regions 
of the window that contained significant levels of contaminents. The resulting 
"noise" in the data sets made analysis of these locations somewhat more 
problematical. The contaminents on the window appeared to be liquids (probably 
seed) slung radially outward by the blading and moved forward by flow 
recircul ation at the blade tip. A circumferential beading of this liquid 
occurred at approximately 26% chord and was clearly visible in closed circuit 
television images of the window. Unfortunately, as a consequence, the flow 
occurring at 95% span, 26% chord was somewhat masked. However, the data from 
these somewhat questionable points have been included. Also, it was necessary 
in one case to take data at 18% chord instead of 13%. 

5.6 FLOW PERIODICITY 

Although data were taken for all the 38 rotor passages, it was impractical to 
show the flow through every passage and unreasonable to combine passages to 
provide some sort of average, in view of the variations observed from passage 
to passage. Instead, the flowfield of passage 1, originally believed to be 
typical, was evaluated. 

Subsequent detailed consideration of the periodicity lead to the analysis of 
two additional full passages at 85% span. Figure 18 shows the Mach number 


9 



variation across the gap at 26% chord for all three passages at the 100% 
speed, peak efficiency point. Passages 1 and 15 are close to the extremes of 
the data. Passage 31 data, lying between these, is more typical of the 
majority of passages in the rotor. The dissimilarities among passages are 
smaller at the other operating conditions. These passages were chosen to show 
the range of flowfields present. 


6.0 DISCUSSION OF RESULTS 

6.1 MACH NUMBER PROFILES AND FLOWFIELD INTERPRETATION 

Figures 19 to 35 show the constant Mach number contours for passage 1, 
originally thought typical, and the gapwise Mach number profiles from which 
the contours were derived. Each gapwise figure depicts the flow at a series of 
axial positions for a single span location and operating condition. These data 
are tabulated in Appendix D. Gapwise positions were based upon the running 
blade geometry as calculated in the design process. Contours are given for 95% 
and 85% span at all three operating conditions and for 69% span at the 100% 
speed, peak efficiency point. The 45% span results, shown in Figures 33 to 35, 
are not presented as Mach number contours because of insufficient data. The 
points shown on the individual Mach number contours correspond to points 
interpolated from the Mach number profiles. 

6.1.1 Eighty-Five Percent Span, One Hundred Percent Speed, Peak Efficiency 

The constant Mach number contour plot for the flow at 85% span for the 100% 
speed, peak efficiency point is shown in Figure 19, which was derived from the 
gapwise profiles given in Figure 20. The points shown on the contour plot were 
linearly interpolated from the gapwise profiles. A shock appears at x/b of 
0.13, 0.26, and 0.39 in Figure 20. It shows up as a rapid change in Mach 
number, which is recognized in the flowfield diagram by the close spacing of 
the contours. This shock is fairly distinct and nearly normal to the flow. The 
fall off in Mach number near the pressure side at x/b of 0.78 and 0.91 is 
evidence of a boundary layer at these locations. This low momentum fluid from 
the pressure side boundary layer made up a surprisingly large portion of the 
total viscous loss. The wakes on either side of the passage are clearly 
visible at x/b of 1.1. 

The results at x/b of -0.3 and 0.52 were not used in constructing the Mach 
number contours. The results at x/b of -0.3 would have produced implausibly 
sharp bends in the contours. The unusual results at x/b of 0.52 are discussed 
i n Appendi x E . 

6.1.2 Eighty-Five Percent Span, Ninety-Five Percent Speed, Peak Efficiency 

Figures 21 and 22 show the Mach number results at the 85% span, 95% speed, 
peak efficiency point. There was a nearly normal shock across the front of the 
passage which was stronger than that seen at 100% speed because of the two 
degree higher incidence angle at 95% speed. 
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6.1.3 Eighty-Five Percent Span, One Hundred Percent Spead, Near Surge 

Figures 23 and 24 present Mach number data at the 85% span, 100% speed, near 
surge point. The shock was nearly normal and moved forward with increased 
strength and somewhat smeared at 39% cord. The boundary layers are clearly in 
evidence in the figures. As in the above case, the data behaved erratically at 
x/b of 0.13. Because of the anomalies, which were probably caused by window 
contamination, these data were not used. 

6.1.4 Ninety-Five Percent Span, One Hundred Percent Speed, Peak Efficiency 

The flowfield at 95% span for the 100% speed, peak efficiency point is shown 
in Figures 25 and 26. Mach number behaved quite erratically at x/b of 0.18 and 
0.26, and in these and some other instances it was necessary to smooth out the 
results. This was required at 95% span but not at 85%. The revised Mach number 
vs. percent gap relation was then used to plot the points on the flowfield 
diagrams; an example is shown in Figure 26b. 

Evidence of a shock appears at x/b of 0.18, 0.26, and 0.39 in Figure 26. The 
considerable fall off in Mach number near the blade surfaces further back in 
the passage is evidence of large boundary layers. The inferred blade surface 
velocity profiles indicate a reacceleration of the flow on the suction surface 
which is accompanied by a thinning of the boundary layer while the pressure 
surface shows a flow deceleration. It is doubtful that these boundary layers 
can be explained by two-dimensional considerations alone. The very thick 
region of low Mach number flow on the pressure side is probably due to the 
rotor scraping off the inlet endwall boundary layer. The pressure side 
boundary layer reaches a maximum thickness at x/b of 0.65. A comparison of the 
Mach number profiles at x/b of 1.0 and 1.1 (Figure 26e) indicates that the 
low momentum wake fluid observed at 95% span arrived predominantly from the 
pressure surface. The low momentum flow on the suction side behind the shock 
may indicate shock-boundary layer interaction. The low momentum wake fluid 
from the suction surface was less than would be expected. The suction side 
boundary layer at x/b of 0.52 and 0.65 (near the shock) was much larger than 
that seen downstream, indicating that the low momentum fluid downstream of the 
shock boundary layer interaction may have moved radially away from the region 
in which it was produced. 

These results at 95% span may be misleading because of the complicated nature 
of the flowfield. The curved region of high Mach number gradient may be 
interpreted as an S-shaped shock. But a part of this shock is nearly parallel 
to the flow, an implausible situation. This problem has not been resolved, and 
the reader is warned that these unusual "shock" patterns may not be what they 
seem. 

6.1.5 Ninety-Five Percent Span, Ninety-Five Percent Speed, Peak Efficiency 

Figures 27 and 28 show the results at 95% span for the 95% speed, peak 
efficiency point. Figure 27 shows some similarity to Figure 25. What appears 
to be a shock moving across the passage can be seen. The flowfield diagram, 
Figure 27, shows an S-shaped "shock". 
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Comparison of Figure 27 with Figure 25 indicates that the forward shock was 
stronger at 95% speed than at the 100% speed, peak efficiency point. The 
pressure side boundary layer downstream of the x/b of 0.52 location again 
seems to contain a large momentum deficit. 

6.1.6 Ninety-Five Percent Span, One Hundred Percent Speed, Near Surge 

The 95% span data at the near surge point (Figures 29 and 30) show a very 
strong but more smeared shock structure that moved forward relative to its 
position at peak efficiency. 

6.1.7 Sixty-Nine Percent Span, One Hundred Percent Speed, Peak Efficiency 

The Mach number results at the 69% span, 100% speed, peak efficiency point are 
shown in Figures 31 and 32. There was a large region where data could not be 
taken because of the partspan shroud. The downstream flow contained some of 
the shroud wake. The shocks, nearly normal and originating at the leading 
edge, were similar to those at 85% span. There was a compression-expansion 
region extending upstream from the leading edge, like that found at 85% span 
for the same performance point. 

6.1.8 Forty-Five Percent Span 

Figures 33, 34, and 35 show the limited quantity of Mach number results 
obtained at the three operating conditions for 45% span. 

6.1.9 Calculated Flowfields 

The calculated Mach number contours in Figures 36 and 37 represent the design 
intent flowfield at 95% and 85% span. These flowfields are more characteri sti c 
of a maximum flow operating condition than the peak efficiency flowfields in 
Figures 19 and 29. The importance of secondary flows at 95% span is evident 
from a comparison of the figures. The major difference between design intent 
and the LDV results at 85% span lies in the shock structures. The design 
intent figures show a weak oblique forward shock and a shock at the rear of 
the passage. The data show a single, nearly normal forward shock, which 
implies a greater shock loss than the design intent. Since the performance of 
the rotor was lower than the design intent, as shown in Figure 15, this 
difference was not surprising. 

6.2 PERIODICITY 

Figures 38 through 43 show the Mach number results for passages 15 and 31 at 
85% span for all three operating conditions. Notice that these passages for 
the 95% and 100% speed, near surge points are very similar to passage 1. In 
each case there is a shock forward of the leading edge of the blade; however, 
at the 100% speed, peak efficiecy point, passage 15 is markedly different from 
the others. The flow decelerates gradually, apparently without a shock. 
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Two possible explanations are: 

1) Since flows near Mach 1 are very sensitive to area change, there may have 
been a shock induced change in the displacement thickness of the boundary 
layer on the blade that was large enough to reaccelerate the flow to 
supersonic speed. This would have permitted another shock to form, causing 
another increase in blockage and another reacceleration. This type of 
behavior has been observed in internal flows (ref. 4). The inability of 
seed particles to closely follow the flow through shocks could make a 
multiple shock structure of this sort appear as a gradual Mach number 
decl ine. 

2) Another possibility is that the flow in passage 15 was shock free. In this 
case, the absence of shock loss should have given a higher Mach number at 
the back of the passage. While the Mach number for passage 15 at x/b of 
1.0 was slightly higher than in the other passages, the difference was not 
great enough to be convincing evidence. 

It is fairly certain that the passage 15 Mach contours are not just the 
smeared out results one would expect from using LDY in an unsteady flow. If 
the flow had been unsteady with, say, a shock jumping from one place to 
another, the histograms would show bimodality. Their failure to do so 
indicates that the flow was not unsteady. 

6.3 WAKES 

Figures 44 through 50 show the relative Mach number results for the wakes at 

95% and 85% span for all three operating conditions and for 69% span for the 

1 00% speed, peak efficiency point. The wakes are defined at x/b of 1.1. Six 
adjacent wakes are shown, and an inspection of the wakes indicates that the 
six are representative of the full set. 

The wakes for the 95% span, 100% speed, peak efficiency point are shown in 
Figure 44. Assuming a constant gapwise static pressure, the total pressure 
loss due to viscosity was computed to be approximately six percent with 
significant variation among the wakes. The relative Mach number gradient 
between wakes with a peak near the suction surface can also be observed in 

Figures 45 and 46, which show the wakes at 95% span for the 95% speed and the 

100% speed, near surge conditions. At both of these points, the losses 
indicated by the wakes appear to be less than those indicated by the 100% 
speed peak efficiency wakes. The data from the near surge point were much less 
smooth over the entire gap than at the peak efficiency conditions. 

The 85% span wakes at 100% speed, peak efficiency appear in Figure 47. These 
wakes indicate a boundary layer total pressure loss of approximately 3.6%, 
which is much less than observed at 95% span. The variation in magnitude 
between wakes is also noticeably less than at 95% span. The Mach number 
profile is nearly flat between the wakes. Figures 48 and 49 show the 85% span 
wakes at the 95% speed, and near surge conditions. The magnitude of these 
wakes appears to be similar to that at the 100% speed, peak efficiency 
condition, but the Mach number gradient between wakes, observed at 95% span, 
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can also be seen here. As a result, definition of the wake edges and the 
calculation of the wake loss are more difficult than for the 100 percent 
speed, peak efficiecy point (Figure 47). 

The 69% span wakes at the 100% speed, peak efficiency point, presented in 
Figure 50, are within the influence of the shroud wake and are extremely 
nonperiodic. And the edges of the airfoil wakes are unclear. 

6.4 SPANWISE TRAVERSES 

Figures 51, 52, and 53 show the LDV spanwise traverse data at the instrumenta- 
tion plane one chord ahead of the rotor, at the rotor leading edge, and at the 
rotor trailing edge. These data are compared with calculated flow properties 
obtained from the standard data reduction procedure described in reference 2. 
The calculations were made with the LDV seeding grid inlet total pressure 
profile. 

The LDV measured values of Mach number and angle ahead of the rotor are in 
agreement with the calculated values up to the extremity of the measurement at 
20% span. 

The measured relative Mach number behind the rotor was higher than the 
calculated relative Mach number, and the measured absolute exit air angle was 
lower than the calculated value. This discrepancy has not been resolved. It 
should be recognized, however, that the LDV spanwise data were particle 
averages rather than mass averages. A portion of the particles in the viscous 
region of the flow was eliminated from the sample by trailing edge 
i nterference, and there was a nonuniform seed particle distribution that could 
have further biased the meassurements. The combination of these two effects 
resulted in some places where the particle rate was only about ten percent of 
the peak rate. 

The maximum discrepancy in Figure 53 occurs at 85% span. At this position the 
blade element data calculation indicated that the rotor recovery was 0.806 at 
the 100% speed, peak efficiency point. The recovery deduced from the LDV 
measurements by combining the loss appropriate to the passage shock with the 
deduced mixed-out wake loss (at 1.1 chord) was 0.869, a significantly higher 
value of recovery. The measured Mach number of 1.02 was also greater than the 
calculated blade element Mach number, which is consistent with recovery being 
greater than the calculated value. The LDV result suggests that the loss at 
the rotor trailing edge was actually smaller than deduced from data taken at 
the conventional stator exit location. This calls into question the 
assumptions made concerning what happens to the losses between the rotor 
trailing edge and the usual instrumentation station. Further study of this 
wake mixing problem is called for. 


7.0 CONCLUSIONS 

1. The laser Doppler velocimeter demonstrated an ability to obtain high 
quality measurements of velocities and flow angles through a rotating 
blade row. 
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2. Comprehensive intrablade data were obtained at sections outboard of the 
shroud. Inboard of the shroud, the data were limited by the presence of 
the shroud. 

3. The rotor wakes were clearly defined and were amenable to qualitative 
analysis except where the shroud wake was also present. The laser Doppler 
velocimeter proved to be a nonintrusive method to measure fan performance 
close behind the rotor. The deduced rotor wake plus shock losses, however, 
were significantly smaller than those computed from the conventional 
instrumentation plane at the stator exit. Further studies of the wake 
mixing problem are required. 

4. Neither the measured shock structure nor the wakes were periodic from 
blade to blade. The magnitude of this nonperiodicity was such that a mean 
passage analysis constructed from several blade passages would have 
introduced significant artificial shock smearing and thus would not have 
been representative of the flow. 

5. The individual blade passage measurements were of sufficient quality for 
use in verifying numerical solutions. It is, however, fundamental to the 
numerical calculation that the flow be periodic from blade to blade. The 
nonperiodicity, therefore, makes such verification debatable. Further work 
is required to determine the cause of this nonperiodicity. 

6. The rotor flowfield for most passages was characterized by a strong 
leading edge shock at the design point. The shock moved forward with 
increasing strength near surge and at part speed. In all cases the flow 
behind the shock was of a complex mixed subsonic and supersonic form. 

7. The flow in a few passages at the design point was different from the flow 
in the other passages. The flow in these passages may be nearly shock free 
or contain multiple shocks of the sort found in some duct flows. At other 
operating points, the flow in these passages was similar to the others. 

8. Angle biasing occurred in high turbulence regions and near shocks. The 
need to carefully select fringe orientations to eliminate or minimize this 
effect was demonstrated. 

9. The laser Doppler velocimeter particle seed apparatus upstream of the 
rotor proved to be intrusive. An inlet radial total pressure distortion 
was introduced which affected the rotor performance. Comparison of test 
data with design intent was inconclusive for this reason. 

10. Secondary flow close to the rotor endwall contaminated a small region of 
the window. This contamination, probably seed material, could not be 
removed while the rig was running. Data from this region contained 
significant levels of scatter that could not be eliminated. 
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Figure 1 


Cross Section of 1800 Ft/Sec Tip Speed Fan Test Rig 






Figure 3 Redesigned 1800 Ft/Sec Tip Speed Fan Blade 
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Optical Layout of Laser Doppler Velocimeter 
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Figure 7 Laser Doppler Velocimeter High Speed Data Acquisition System 
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Figure 8 Computer-Controlled Data Acquision System - Schematic Diagram 
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Figure 9 Laser Doppler Velocimeter Sample Data Set 
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Figure 10 Velocity Data Tabulation Sample 
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ROTATION 



Figure 13 Diagram Defining Velocity Vector Terms 
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Figure 14 Rotor Performance Map 
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Figure 16 Aerodynamic Results at 85 Percent Span, 95 Percent Design 
Speed, x/b = 0.39 - No Significant Angle Biasing Indicated 
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Figure 17 Aerodynamic Results at 85 Percent Span, 100 Percent Design 
Speed, Near Surge, x/b = 0.26, Passage No. 1 - Results Have 
Been Affected by Angle Biasing 
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Figure 18 Mach Number Vs Percent Gap for Passages No. 1, 15, and 31 

- 85 Percent Span, 100 Percent Design Speed, Peak Efficiency, 
x/b = 0.26 
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Figure 19 


Mach Number Contours at 85 Percent Span, 100 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 20d Mach Number Profiles at 85 Percent Span, 100 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 22a 


Mach Number Profiles at 85 Percent Span, 95 Percent Desi 
Speed, Peak Efficiency - Passage No. 1 
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Figure 22c 


Mach Number Profiles at 85 Percent Span, 95 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 23 


Mach Number Contours at 85 Percent Span, 100 Percent Design 
Speed, Near Surge - Passage No. 1 
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Figure 24a 


Mach Number Profiles at 85 Percent Span, 100 Percent Design 
Speed, Near Surge - Passage No. 1 
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Figure 26a Mach Number Profiles at 95 Percent Span, 100 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 26b 


Mach Number Profiles at 95 Percent Span, 100 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 26e Mach Number Profiles at 95 Percent Span, 100 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 28a Mach Number Profiles at 95 Percent Span, 95 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 29 


Mach Number Contours at 95 Percent Span, TOO Percent Design 
Speed, Near Surge - Passage No. 1 
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Figure 30a Mach Number Profiles at 95 Percent Span, 100 Percent Design 
Speed, Near Surge - Passage No. 1 
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Figure 30d 


Mach Number Profiles at 95 Percent Span, 100 Percent Design 
Speed, Near Surge - Passage No. 1 
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Figure 32a Mach Number Profiles at 69 Percent Span, 100 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 32c 


Mach Number Profiles at 69 Percent Span, 100 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 33 


Mach Number Profiles at 45 Percent Span, 100 Percent Design 
Speed, Peak Efficiency - Passage No. 1 
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Figure 35 Mach Number Profiles at 45 Percent Span, 100 Percent Design 
Speed, Near Surge - Passage No. 1 
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Figure 41 


Mach Number Contours at 85 Percent Span, 95 Percent Design 
Speed, Peak Efficiency - Passage No. 31 






Figure 43 


Mach Number Contours at 85 Percent Span, 100 Percent Design 
Speed, Near Surge - Passage No. 31 
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Figure 44 Relative Mach Number for Wakes at x/b = 1 .1 - 95 Percent Span, 
100 Percent Design Speed, Peak Efficiency 
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Figure 45 Relative Mach Number for Wakes at x/b = 1.1 - 95 Percent Span, 
95 Percent Design Speed, Peak Efficiency 
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Figure 46 Relative Mach Number for Wakes at x/b =1.1 
100 Percent Design Speed, Near Surge 
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Figure 47 Relative Mach Number for Wakes at x/b = 1.1 - 85 Percent Span, 
100 Percent Design Speed, Peak Efficiency 
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Figure 48 Relative Mach Number for Wakes at x/b =1.1 - 85 Percent Span, 
95 Percent Design Speed, Peak Efficiency 
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Figure 49 Relative Mach Number for Wakes at x/b =1.1 - 85 Percent Span, 
100 Percent Design Speed, Near Surge 


81 



RELATIVE MACH NUMBER 



NOTE: PRESSURE SIDE AT ZERO % GAP 
SUCTION SIDE AT 100% GAP 



PERCENT GAP 


Figure 50 Relative Mach Number for Wakes at x/b = 1.1 - 69 Percent Span, 
100 Percent Design Speed, Peak Efficiency 
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Figure 52 Laser Doppler Velocimeter Traverse at Leading Edge Plane 
(Station 13) - 100 Percent Design Speed, Peak Efficiency 


84 



I_U 



< 




Figure 53 Laser Doppler Ve loci meter Traverse at Trailing Edge Plane 
(Station 14) - 100 Percent Design Speed, Peak Efficiency 
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APPENDIX A 


SYMBOLS AND ABBREVIATIONS 

A area - m 2 (ft 2 ) 

b, bx, B blade axial chord - cm (in.) 

BETA, j3 absolute air angle, arcsin(Vy/V) - degrees 

BETA, measurement plane - absolute air angle, arctan(Vy/Vz) - degrees 

BETA PRIME, j3' relative air angle, arcsin[(U - Vy)/V'] - degrees 

Cl, C2 velocity components measured by LDV - m/sec (ft/sec) 

C p specific heat at constanst pressure for air - m 2 /sec 2 -K 

( ft'Vsec - R) 


D 

im 

"•ss 

M 

M’ 

PS 

Pf 

PHI 

R gas 

r 

T S 

T T 

T't 


diffusion factor 

incident angle, angle between inlet air direction and line 
tangent to blade mean camber line at leading edge - degrees 

incident angle, angle between inlet air direction and line 
tangent to blade suction surface at leading edge - degrees 

absolute Mach number 

relative Mach number 

static pressure - N/m 2 (lbf/ft 2 ) 

total pressure - N/m 2 (lbf/ft 2 ) 

cone angle of the flow, arctan( V r/V^) - degrees 

gas constant for air - m2/sec 2 -K (ft^/sec 2 -°R) 

radius of rig - m (ft) 

static temperature - K (°R) 

total temperature - K (°R) 

stagnation temperature relative frame, varies with radius 

- K (°R) 


U tangential velocity of rotor blade - m/sec (ft/sec) 

V velocity in the absolute frame - m/sec (ft/sec) 

V velocity in the relative frame - m/sec (ft/sec) 
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Vr 

vu 

Vz 

V 0 

w 

X 

ZETA, ZETA1 , 
ZETA2 

f 

y 

6 

6 ° 

ri 

e 

a 

TZ> 

SUBSCRIPTS 

RLE 

RTE 

SLE 

STE 


APPENDIX A (Cont'd) 

radial flow velocity - m/sec (ft/sec) 

tangential flow velocity - m/sec (ft/sec) 

axial flow velocity - m/sec (ft/sec) 

tangential velocity - m/sec (ft/sec) 

mass flow rate - kg/sec (lbm/sec) 

axial distance from blade leading edge - cm (in.) 

fringe orientation angles measured from tangential - degrees 

(see Figure 13) 

blade metal angle measured from axial - degrees 

ratio of specific heats for air 

ratio of total pressure to standard pressure 

deviation angle - degrees 

efficiency 

ratio of total temperature to standard temperature 
sol idity 

total pressure loss coefficient (see Appendix B, eq. e) 

rotor leading edge 
rotor tailing edge 
stator leading edge 
stator trailing edge 
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APPENDIX B 


PERFORMANCE PARAMETERS 


a) 
T' 

T' 

b) 

i m 

m 

i 

m 


Relative Total Temperature 


T,RLE " T S,RLE 11 + 


7 - 1 


(M\ 


T~ RLE 


T,RTE = T 't,RLE + 


2 2 

in - it 
U RTE U RLE 



Incidence angle based on mean camber line 
P'rLE ‘ (3*rle 
' f>SLE - 0*SLE 


(rotor) IN 
(rotor) OUT 

( rotor) 
(statot) 


Incidence angle based on suction surface metal angle 


’ss = I 3 ' RLE ■ As.RLE 

n ss = ^SLE " 0*ss,SLE 

c) Deviation angle 

6 ” = ^'rTE " ^*RTE 

5 ° = %TE ' 0*STE 

d) Diffusion factor 


(rotor) 

(stator) 

(rotor) 

(stator) 


D = 1 


V 'rTE , r RTE V 0RTE ~ r RLE V 9RLE 
V 'RLE (r RTE + r RLE ,<rV ’RLE 


V STE + r SLE V eSLE ~ r STE V flSTE 
V SLE (r SLE + r STE ) V SLE 


(rotor) 


D = 1 


(stator) 



APPENDIX B 


PERFORMANCE PARAMETERS (Cont'd) 

e) Loss coefficient 



(rotor) 


(stator) 


(rotor) 



(stator) 


g) Polytropic efficiency 



(rotor) 


(stage) 
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APPENDIX B 


PERFORMANCE PARAMETERS (Cont ' d) 
h) Adiabatic Efficiency 
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APPENDIX C 

OVERALL AND BLADE ELEMENT PERFORMANCE TABULATIONS 


100 Percent Design Speed, Peak Efficiency - Rotor Performance 


100 Percent Design Speed, Peak Efficiency ~ Stator Performance 
95 Percent Design Speed, Peak Efficiency - Rotor Performance 
95 Percent Design Speed, Peak Efficiency - Stator Performance 
100 Percent Design Speed, Near Surge - Rotor Performance 
100 Percent Design Speed, Near Surge - Stator Performance 
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APPENDIX C (cont'd) 
Symbol Identification 


Symbols appearing 
-1 
-2 
SL 
V 

VM 

VO 

U 

RHOVM 

EPSI 

B 

M 

INCS 
I NCM 
DEV 
TURN 
D FAC 

OMEGA-B TOTAL 
LOSS-P TOTAL 
P02/P01 
T02/T01 
%EFF-A TOTAL 


in the tables are defined as follows: 
condition at the airfoil leading edge* 
condition at the airfoil trailing edge, 
streamline number 
velocity 

meridional velocity 

tangential velocity (V 0 ) 

tangential velocity of rotor blade 

product of density and meridional velocity 

cone angle of the flow (PHI) 

air angle measured from axial (BETA) 

Mach number 

incident angle referenced from suction surface (i s ) 
incident angle referenced from mean camber line (i m ) 
deviation angle (6°) 

turning angle (B'-l minus B'-2, see footnote below) 
diffusion factor (see Appendix B) 
total pressure loss coefficient (d3, see Appendix B) 
loss parameter (see Appendix B) 

ratio of total pressures at trailing and leading edges 
ratio of total temperatures at trailing and leading edges 
rotor adiabatic efficiency, percent (see Appendix B) 


Prime symbols indicate a quantity in the rotating frame. Nonprimed symbols 
indicate the stationary frame. 
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Symbol Identification (Cont'd) 


%EFF-P TOTAL 
PO/PO STAGE 

TO/TO STAGE 

%EFF~A TOT-STG 
%EFF-P TOT-STG 
POT TE SPAN 
NCORR INLET 

WCORR INLET 

WC1/A1 


rotor polytropic efficiency, percent (see Appendix B) 

♦ 

ratio of total pressures at stator trailing edge and rotor 
leading edge 

ratio of total temperatures at stator trailing edge and 
rotor leading edge 

stage adiabatic efficiency (see Appendix B) 

stage poly tropic efficiency (see Appendix B) 

percent span at trailing edge measured from hub to tip 

corrected rotor angular velocity (viz, actual RPM divided 
by the square root of upstream Ty over 288. 2K) 

corrected flow (viz, actual mass flow divided by the square 
root of upstream Ty over 288. 2K) 

corrected flow per unit area at rotor leading edge 


Spanwise mass averages for a few of these quantities are given at the bottom 
of the tables. 
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Oo 


AIRFOIL AERODYNAMIC SUMMARY PRINT 


100 PERCENT DESIGN SPEED, PEAK EFFICIENCY (ROTOR PERFORMANCE) RUN NO 114 SPEED CODE 10 POINT NO 14 


SL 

V-l 

Y-2 

VM-1 

VM-2 

VO-1 

VO-2 

U-l 

U-2 

V'-l 

V’-2 VO'-l V0'-2 

RHOVM-1 

. RH0YM-2 

EPSI-1 

EPSI-2 



M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC M/SEC M/SEC 

KG/M2 SEC KG/M2 SEC 

RADIAN 

RADIAN 


1 

118.0 

314.5 

118.0 

177.7 

0.0 

259.5 

286.3 

332.4 

309.6 

192.1 -286.3 -72.9 

103.97 

229.16 

0.4777 

0.5083 


2 

138.5 

305.9 

138.5 

184.0 

0.0 

244.4 

304.6 

341.9 

334.6 

208.2 -304.6 -97.4 

121 .05 

241 .14 

0.3808 

0.4399 


3 

156.7 

292.3 

156.7 

182.2 

0.0 

228.6 

322.5 

351.3 

358.6 

219.7 -322.5 -122.8 

135.48 

241.19 

0.2948 

0.3690 


4 

185.7 

257.8 

185.7 

160.5 

0.0 

201.7 

369.6 

379.8 

413.6 

239.8 -369.6 -178.1 

155.48 

214.08 

0.0997 

0.1828 


5 

193.0 

239.8 

193.0 

149.6 

0.0 

187.4 

422.1 

417.7 

464.1 

274.7 -422.1 -230.3 

159.37 

199.30 

-0.0759 

0.0094 


6 

194.3 

234.2 

194.3 

144.7 

0.0 

184.2 

445.7 

436.7 

486.2 

291.0 -445.7 -252.5 

160.51 

192.38 

-0.1381 - 

0.0664 


7 

194.6 

235.0 

194.6 

148.7 

0.0 

182.0 

456.9 

446.2 

496.6 

303.2 -456.9 -264.2 

160.89 

198.35 

-0.1666 - 

0.1040 


8 

194.2 

236.4 

194.2 

152.1 

0.0 

181.0 

468.1 

455.7 

506.8 

314.0 -468.1 -274.7 

160.91 

203.57 

-0.1974 - 

0.1411 


9 

190.3 

234.4 

190.3 

147.9 

0.0 

181.9 

500.9 

484.1 

535.9 

336.5 -500.9 -302.3 

159.61 

198.13 

-0.2828 - 

0.2519 


10 

185.8 

232.1 

185.8 

138.0 

0.0 

186.6 

511.2 

493.6 

543.9 

336.6 -511.2 -307.0 

156.18 

183.68 

-0.3051 - 

0.2852 


11 

179.7 

228.8 

179.7 

127.5 

0.0 

190.0 

520.9 

503.1 

551.1 

338.1 -520.9 -313.1 

151.11 

168.83 

-0.3193 - 

0.3145 


SL 

B-l 

B-2 

B '-1 

B * -2 

M-l 

M-2 

M'-l 

M'-2 

INCS 

INCM DEV TURN 

D FAC OMEGA-B LOSS- 

-P P02/ 

"EFF-A 

SEFF-P 


DEGREE 

DEGREE 

DEGREE 

DEGREE 





DEGREE 

DEGREE DEGREE DEGREE 


TOTAL TOTAL P01 

TOTAL 

TOTAL 

1 

0.0 

55.2 

66.98 

22.01 

0.3638 

0.8982 

0.9548 

0.5485 

1.90 

5.99 10.07 44.96 

0.5783 

0.0221 0.0043 2.6181 

98.97 

99.10 

2 

0.0 

53.0 

64.95 

27.86 0.4293 

0.8739 

1 .0371 

0.5948 

1.22 

4.93 10.07 37.09 

0.5607 

0.0222 0.0044 2.5457 

98.76 

98.91 

3 

0.0 

51.5 

63.57 

34.05 

0.4883 

0.8338 

1.1172 

0.6267 

1.13 

4.52 10.60 29.52 

0.5540 

0.0407 0.0079 2.4377 

97.35 

97.66 

4 

0.0 

51.6 

63.19 

48.14 

0.5840 

0.7284 

1.3012 

0.6 776 

1.29 

3.57 12.34 15.05 

0.5574 

0.1 104 0.0196 2.2307 

90.71 

91.69 

5 

0.0 

51.3 

65.44 

56.93 

0.6088 

0.6713 

1.4640 

0.7687 

1.27 

3.12 11.36 8.51 

0.5279 

0.157 5 0.025 4 2.1594 

84.75 

86.29 

6 

0.0 

51.6 

66.43 

59.98 0.6132 

0.6521 

1.5345 

0.8102 

1.29 

3.02 9.69 6.45 

0.5159 

0.1858 0.0285 2.1375 

81.28 

83.15 

7 

0.0 

50.5 

66.90 

60.39 

0.6142 

0.6536 

1.5676 

0.8432 

1.45 

3.13 8.01 6.51 

0.5014 

0.184 2 0.028 3 2.1491 

81.15 

83.05 

8 

0.0 

49.6 

67.42 

60.73 0.6129 

0.6566 

1.5995 

0.8720 

1.90 

3.45 7.13 6.69 

0.4904 

0.1860 0.0286 2.1647 

80.73 

82.69 

9 

0.0 

50.5 

69.09 

63.60 

0.5997 

0.6452 

1.6886 

0.9262 

1.95 

3.37 5.13 5.49 

0.4771 

0.2242 0.0316 2.1751 

76.16 

78.59 

10 

0.0 

53.2 

69.89 

65.51 

0.5845 

0.6345 

1.7110 

0.9200 

1.79 

3.16 4.98 4.39 

0.4864 

0.2543 0.0331 2.1837 

73.20 

75.94 

11 

0.0 

55.9 

70.83 

67.66 

0.5640 

0.6215 

1.7297 

0.9182 

1.79 

3.12 5.05 3.17 

0.4912 

0.2753 0.0325 2.1999 

i 71.28 

74.24 

SL 

V-l 

V-2 

VM-1 

VM-2 

VO-1 

VO-2 

U-l 

U-2 

V'-l 

V-2 VO'-l V0’-2 

RHOVM-1 

RHOVM-2 

EPSI-1 

EPSI-2 PCT TE 


FT/SEC 

FT/SEC 

FT/SEC FT/SEC FT/SEC 

FT/SEC 

FT/SEC 

FT/ SEC 

FT/SEC 

FT/SEC FT/SEC FT/SEC 

LBM/FT2SEC LBM/FT2SEC 

DEGREE 

DEGREE : 

SPAN 

1 

387.0 

1031.9 

387.0 

583.0 

0.0 

851.4 

939.3 

1090.5 

1015.9 

630.1 -939.3 -239.1 

21.29 

46.93 

27.372 

29.124 0.0500 

2 

454.5 

1003.8 

454.5 

603.8 

0.0 

801.9 

999.5 

1121.6 

1097.9 

683.2 -999.5 -319.7 

24.79 

49.39 

21.816 

25.204 0 

.1000 

3 

514.3 

959.1 

514.3 

597.8 

0.0 

750.0 

10 58.3 

1152.7 

1176.6 

720.8-1058.3 -402.7 

27.75 

49.40 

16.893 

21.145 0.1500 

4 

609.1 

845.7 

609.1 

526.6 

0.0 

661.7 

1212.8 

1246.1 

1357.2 

786.7-1212.8 -584.4 

31.84 

43.85 

5.714 

10.476 0 

.3000 

5 

633.2 

786.9 

633.2 

491.0 

0.0 

614.9 

1384.8 

1370.6 

1522.7 

901.2-1384.8 -755.7 

32.64 

40.82 

-4.347 

0.540 0.5000 

6 

637.5 

768.6 

637.5 

474.8 

0.0 

604.3 

1462.3 

1432.8 

1595.3 

954.9-1462.3 -828.5 

32.87 

39.40 

-7.911 

-3.807 0.6000 

7 

638.5 

771.0 

638.5 

487.8 

0.0 

597.1 

1499.2 

1464.0 

1629.5 

994.7-1499.2 -866.9 

32.95 

40.62 

-9.548 

-5.961 0 

.6500 

8 

637.2 

775.7 

637.2 

499.1 

0.0 

593.8 

1536.0 

1495.1 

1662.9 

1030.2-1536.0 -901.2 

32.96 

41.69 

-11.309 

-8.083 0 

.7000 

9 

624.4 

769.2 

624.4 

485.4 

0.0 

596.7 

1643.5 

1588.5 

1758.2 

1104.2-1643.5 -991.8 

32.69 

40.58 

-16.204 - 

14.433 0.8500 

10 

609.6 

761.6 

609.6 

452.9 

0.0 

612.3 

1677.1 

1619.6 

1784.5 

1104.4-1677.1-1007.3 

31.99 

37.62 

-17.481 - 

16.343 0.9000 

11 

589.6 

750.8 

589.6 

418.3 

0.0 

623.5 

1709.2 

1650.7 

1808.0 

1109.2-1709.2-1027.3 

30.95 

34.58 

-18.294 - 

18.021 0 

.9500 


WC1 /A1 

WC1 /A1 

T02/T01 

P02/P01 

%EFF-A 

%EFF-I 

LBM/SEC 

KG/SEC 



ROTOR 

ROTOR 

SQFT 

SQM 





38.73 

188.99 

1 .3062 

2.2486 

85.09 

86.67 



AIRFOIL AERODYNAMIC SUMMARY PRINT 


100 PERCENT DESIGN SPEED, PEAK EFFICIENCY (STATOR PERFORMANCE) RUN NO 114 SPEED CODE 10 POINT NO 14 



SL 

V-l 

V-2 

VM-1 

VM-2 

VO-1 

VO-2 

RHOVM-l 

RHOVM-2 

EPSI-1 

EPSI-2 








M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

KG/M2 SEC KG/M2 SEC 

RADIAN 

RADIAN 







1 

324.2 

253.1 

201.6 

253.1 

254.0 

0.0 

253.40 

342.93 

0.4707 

0.0807 







2 

315.1 

250.2 

203.8 

250.2 

240.3 

0.0 

260.98 

346.64 

0.4207 

0.0681 







3 

301.5 

241.2 

200.6 

241.2 

225.1 

0.0 

259.77 

339.89 

0.3618 

0.0585 







4 

269.2 

209.9 

180.7 

209.9 

199.5 

0.0 

235.36 

300.32 

0.2075 

0.0305 







5 

251.5 

192.9 

168.2 

192.9 

186.9 

0.0 

219.00 

274.60 

0.0496 

-0.0086 







6 

246.5 

188.6 

163.4 

188.6 

184.5 

0.0 

212.30 

266.17 

-0.0288 

-0.0279 







7 

247.9 

192.0 

167.6 

192.0 

182.6 

0.0 

218.38 

270.71 

-0.0658 

-0.0371 







8 

249.9 

197.5 

171.2 

197.5 

182.1 

0.0 

223.48 

277.89 

-0.0987 

-0.0468 







9 

251.3 

204.8 

170.9 

204.8 

184.3 

0.0 

221.80 

282.06 

-0.1984 

-0.0745 







10 

251 .3 

205.2 

164.7 

205.2 

189.8 

0.0 

211.52 

278.05 

-0.2293 

-0.0848 







11 

250.6 

205.3 

158.7 

205.3 

193.9 

0.0 

202.15 

273.82 

-0.2677 

-0.0951 







SL 

B-l 

B-2 

M-l 

M-2 

INCS 

I NCM 

DEV 

TURN D-FAC 

OMEGA-B 

LOSS-P 

P02/ 

PO/PO 

TO /TO 

2EFF-A 

%EFF-P 



DEGREE 

DEGREE 



DEGREE 

DEGREE 

DEGREE 

DEGREE 

TOTAL 

TOTAL 

P01 

STAGE 

STAGE 

TOT-STG 

TOT-STG 


1 

53.7 

0.0 

0.9307 

0.7033 

-0.78 

2.18 

13.86 

53.67 0.3934 

0.1982 

0.0457 

0.9152 

2.3925 

1.3192 

88.66 

89.96 


2 

51.4 

0.0 

0.9040 

0.6976 

-0.98 

2.14 

11.97 

51.44 0.3767 

0.1555 

0.0364 

0.9363 

2.3746 

1.3087 

90.79 

91.83 


3 

49.6 

0.0 

0.8638 

0.6735 

-2.21 

1.16 

10.84 

49.57 0.3709 

i 0.1096 

0.0262 

0.9580 

2.3245 

1.2969 

91.77 

92.68 


4 

48.2 

0.0 

0.7644 

0.5829 

-4.75 

-0.50 

10.00 

48.23 0.4028 

0.0476 

0.0120 

0.9848 

2.1923 

1.2842 

88.48 

89.67 


5 

48.0 

0.0 

0.7069 

0.5313 

-5.93 

-0.57 

10.07 

48.04 0.4324 

0.0331 

0.0089 

0.9907 

2.1352 

1.2912 

83.13 

84.82 

* 

6 

48.5 

0.0 

0.6892 

0.5172 

-5.34 

0.40 

10.10 

48.46 0.4440 

0.0470 

0.0131 

0.9872 

2.1089 

1.2990 

79.47 

81 .49 


7 

47.5 

0.0 

0.6927 

0.5265 

-6.32 

-0.45 

10.15 

47.47 0.4356 

0.0566 

0.0160 

0.9845 

2.1180 

1.3015 

79.32 

81 .36 


8 

46.8 

0.0 

0.6976 

0.5415 

-7.00 

-1.01 

10.26 

46.80 0.4205 

0.0525 

0.01 51 

0.9854 

2.1342 

1.3062 

78.98 

81.08 


9 

47.4 

0.0 

0.6958 

0.5582 

-8.51 

-2.29 

12.36 

47.42 0.4068 

0.0752 

0.0225 

0.9792 

2.1299 

1.3264 

73.88 

76.47 


10 

49.4 

0.0 

0.6914 

0.5560 

-8.84 

-2.60 

13.78 

49.41 0.4149 

0.0926 

0.0281 

0.9747 

2.1282 

1.3412 

70.58 

73.50 


11 

51.2 

0.0 

0.6858 

0.5535 

-12.41 

-6.27 

16.43 

51.21 0.4215 

0.1101 

0.0338 

0.9703 

2.1348 

1.3545 

68.22 

71 .38 


SL 

V-l 

V-2 

VM-1 

VM-2 

VO-l 

VO-2 

RHOVM-l 

RHOVM-2 

PCT TE 

EPSI-1 

EPSI-2 







FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

LBM/FT2SEC LBM/FT2SEC 

SPAN 

DEGREE 

DEGREE 






1 

1063.8 

830.3 

661.3 

830.3 

833.3 

0.0 

51.90 

70.24 

0.0430 

26.969 

4.626 






2 

1033.8 

820.9 

668.6 

820.9 

788.5 

0.0 

53.45 

71.00 

0.0901 

24.106 

3.901 






3 

98 9.3 

791.3 

658.2 

791.3 

738.5 

0.0 

53.20 

69.61 

0.1410 

20.729 

3.351 






4 

883.2 

688.7 

593.0 

688.7 

654.5 

0.0 

48.20 

61.51 

0.2989 

11.891 

1.747 






5 

825.0 

632.8 

551.9 

632.8 

613.2 

0.0 

44.85 

56.24 

0. 5086 

2.843 

-0.494 






6 

808.6 

618.7 

536.2 

618.7 

605.3 

0.0 

43.48 

54.51 

0.6103 

-1.652 

-1.599 






7 

813.3 

629.9 

549.9 

629.9 

599.2 

0.0 

44.73 

55.44 

0.6598 

-3.769 

-2.128 






8 

820.1 

648.0 

561.8 

648.0 

597.4 

0.0 

45.77 

56.92 

0.7107 

-5.653 

-2.684 






9 

824.6 

672.0 

560.7 

672.0 

604.7 

0.0 

45.43 

57.77 

0.8620 - 

-11.366 

-4.266 






10 

824.5 

673.2 

540.3 

673.2 

622.8 

0.0 

43.32 

56.95 

0.9101 - 

-13.138 

-4.859 






11 

822.3 

673.6 

520.8 

673.6 

636.3 

0.0 

41 .40 

56.08 

0.9571 • 

-15.340 

-5.447 






NCORR WCORR WCORR T0/10 P02/P01 PO/PO TEFF-A $EFF-P 

INLET INLET INLET STAGE STAGE STAGE STAGE 

RPM LB M/SEC KG/SEC 

12459.20 172.70 78.32 1.3062 0.9736 2.1893 81.95 83.81 


VO 

vo 



AIRFOIL AERODYNAMIC SUMMARY PRINT 


95 PERCENT DESIGN SPEED, PEAK EFFICIENCY (ROTOR PERFORMANCE) RUN NO 117 SPEED CODE 95 POINT NO 17 


SL 

V-l 

V-2 

VM-1 

VM-2 

VO-1 

VO-2 

U-l 

U-2 

V-l 

V-2 V0 ! -1 V0'-2 

RHOVM-l 

RHOVM-2 

EPSI-1 

EP SI -2 


M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC M/SEC M/SEC 

KG/M2 SEC KG/M2 SEC 

RADIAN 

RADIAN 

1 

105.4 

300.1 

105.4 

172.0 

0.0 

245.9 

272.5 

316.4 

292.2 

185.9 -272.5 -70.5 

95.93 

220.01 

0.4704 

0.5029 

2 

126.1 

292.7 

126.1 

180.7 

0.0 

230.2 

290.0 

325.4 

316.2 

204.2 -290.0 -95.2 

114.11 

234.70 

0.3727 

0.4321 

3 

144.2 

281.2 

144.2 

181.2 

0.0 

215.0 

307.0 

334.5 

339.2 

217.0 -307.0 -1 19.4 

129.34 

237.43 

0.2863 

0.3625 

4 

170.7 

250.1 

170.7 

159.5 

0.0 

192.6 

351.9 

361.6 

391.1 

232.4 - 351.9 -168.9 

149.56 

208.47 

0.0877 

0.1782 

5 

174.9 

232.1 

174.9 

144.4 

0.0 

181.6 

401.8 

397.7 

438.2 

259.9 -401 .8 -216.0 

152.08 

186.23 

-0.0849 

0.0066 

6 

175.4 

228.6 

175.4 

139.8 

0.0 

180.8 

424.3 

415.7 

459.1 

273.3 -424.3 -234.9 

152.83 

179.25 

-0.1419 

-0.0680 

7 

175.4 

229.9 

175.4 

144.7 

0.0 

178.7 

435.0 

424.8 

469.0 

285.5 -435.0 -246.1 

153.04 

186.17 

-0.1682 

-0.1051 

8 

174.9 

231.0 

174.9 

147.1 

0.0 

178.1 

445.6 

433.8 

478.7 

295.0 -445.6 -255.7 

152.92 

189.55 

-0.1966 

-0.1418 

9 

171.3 

225.1 

171.3 

140.8 

0.0 

175.6 

476.9 

460.9 

506.7 

318.1 -476.9 -285.2 

151.39 

181.80 

-0.2724 

-0.2490 

10 

167.6 

222.3 

167.6 

130.8 

0.0 

179.7 

486.6 

469.9 

514.6 

318.3 -486.6 -290.2 

148.43 

167.91 

-0.2898 

-0.2802 

11 

161 .2 

218.7 

161.2 

121.0 

0.0 

182.2 

495.9 

478.9 

521.4 

320.4 -495.9 -296.7 

142.77 

154.71 

-0.2992 

-0.3071 

SL 

B-l 

B-2 

B'-l 

B'-2 

M-l 

M-2 

M'-l 

M'-2 

1NCS 

INCM DEV TURN 

D FAC OMEGA-B LOSS- 

-P P02/ 

%EFF-A %EFF-P 


DEGREE 

DEGREE 

DEGREE 

DEGREE 





DEGREE 

DEGREE DEGREE DEGREE 


TOTAL TOTAL P01 

TOTAL TOTAL 

1 

0.0 

54.6 

68.19 

21.95 0.3233 

0.8607 

0.8963 

0.5332 

3.11 

7.20 10.00 46.24 

0.5661 

0.0067 0.0013 2.4127 99.68 99.72 

2 

0.0 

51.7 

65.84 

27.64 

0.3887 

0.8405 

0.9745 

0.5865 

2.11 

5.83 9.86 38.20 

0.5403 - 

-0.0014 -0.0003 2.3511 100.07 100.06 

3 

0.0 

49.9 

64.29 

33.40 0.4463 

0.8071 

1 .0502 

0.6229 

1.85 

5.24 9.95 30.89 

0.5298 

0.0139 0.0027 2.2629 99.03 99.13 

4 

0.0 

50.5 

63.96 

46.78 

0.5328 

0.7109 

1.2207 

0.6605 

2.05 

4.34 10.98 17.17 

0.5465 

0.1103 0.0201 2.0778 90.45 91.38 

5 

0.0 

51.4 

66.51 

56.18 

0.5466 

0.6524 

1.3696 

0.7306 

2.34 

4.19 10.61 10.33 

0.5314 

0.1853 0.0305 1.9921 81 .68 83.35 

6 

0.0 

52.1 

67.53 

59.04 

0.5482 

0.6388 

1 .4351 

0.7640 

2.40 

4.13 8.75 8.50 

0.5246 

0.2206 0.0348 1.9766 77.50 79.53 

7 

0.0 

50.7 

68.01 

59.29 0.5483 

0.6422 

1 .4661 

0.7975 

2.57 

4.25 6.91 8.72 

0.5084 

0.2171 0.0345 1.9886 77.52 79.56 

8 

0.0 

50.1 

68.52 

59.79 

0.5465 

0.6441 

1.4962 

0.8226 

3.00 

4.56 6.20 8.73 

0.4989 

0.2215 0.0350 1.9992 76.80 78.93 

9 

0.0 

50.9 

70.09 

63.38 0.5347 

0.6230 

1.5817 

0.8803 

2.95 

4.37 4.91 6.70 

0.4795 

0.2510 0.0357 1.9898 72.74 75.22 

10 

0.0 

53.5 

70.79 

65.42 

0.5225 

0.6113 

1.6046 

0.8754 

2.68 

4.06 4.89 5.37 

0.4883 

0.2806 0.0366 1.9905 69.78 72.52 

11 

0.0 

56.1 

71.75 

67.59 

0.5016 

0.5982 

1.6225 

0.8764 

2.71 

4.04 4.98 4.16 

0.4911 

0.2980 0.0353 2.0037 68.23 71.14 

SL 

V-l 

V-2 

VM-1 

VM-2 

VO-1 

VO-2 

U-l 

U-2 

Y'-l 

V-2 V0‘-1 V0'-2 

RHOVM-l 

1 RHOVM-2 

EPSI-1 

EP SI -2 PCT TE 


FT/SEC 

FT/ SEC 

FT/ SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/ SEC 

FT/SEC 

FT/SEC 

FT/SEC FT/SEC FT/SEC 

LBM/FT2SEC LBM/FT2SEC 

DEGREE 

DEGREE SPAN 

1 

345.8 

984.5 

345.8 

564.3 

0.0 

806.8 

894.1 

1038.1 

958.6 

609.8 -894.1 -231.3 

19.65 

45.06 

26.950 

28.815 0.0500 

2 

413.8 

960.3 

413.8 

592.9 

0.0 

755.4 

951.4 

1067.7 

1037.5 

670.1 -951 .4 -312.3 

23.37 

48.07 

21.354 

24.758 0.1000 

3 

473.0 

922.6 

473.0 

594.5 

0.0 

705.5 

1007.4 

1097.3 

1112.9 

712.1-1007.4 -391.9 

26.49 

48.63 

16.402 

20.770 0.1500 

4 

560.1 

820.5 

560.1 

523.4 

0.0 

631.9 

1 154.5 

1186.3 

1283.2 

762.4-1154.5 -554.3 

30.63 

42.70 

5.024 

10.210 0.3000 

5 

573.8 

761.4 

573.8 

473.9 

0.0 

595.9 

1318.3 

1304.7 

1437.7 

852.6-1318.3 -708.8 

31.15 

38.14 

-4.865 

0.37.8 0.5000 

6 

575.4 

749.9 

575.4 

458.6 

0.0 

593.3 

1392.1 

1364.0 

1506.3 

896.8-1392.1 -770.7 

31.30 

36.71 

-8.129 

-3.896 0.6000 

7 

575.5 

754.3 

575.5 

474.8 

0.0 

586.2 

1427.1 

1393.6 

1538.8 

936.7-1427.1 -807.4 

31.34 

38.13 

-9.640 

-6.023 0.6500 

8 

573.7 

757.8 

573.7 

482.6 

0.0 

584.3 

1462.1 

1423.2 

1570.7 

967.9-1462.1 -838.9 

31.32 

38.82 

-11.262 

-8.125 0.7000 

9 

562.0 

738.7 

562.0 

462.1 

0.0 

576.3 

1564.6 

1512.1 

1662.4 

1043.7-1564.6 -935.9 

31.01 

37.23 

-15.608 

-14.269 0.8500 

10 

549.8 

729.3 

549.8 

429.3 

0.0 

589.6 

1596.5 

1541 .8 

1688.5 

1044.5-1596.5 -952.2 

30.40 

34.39 

-16.606 

-16.056 0.9000 

11 

529.0 

717.6 

529.0 

396.8 

0.0 

597.8 

1627.0 

1571.4 

1710.9 

1051.3-1627.0 -973.6 

29.24 

31.69 

-17.140 

-17.598 0.9500 


WC1/A1 

WC1/A1 

T02/T01 

P02/P01 

%E FF-A 

%E FF-I 

LB M/ SEC 

KG/SEC 



ROTOR 

ROTOR 

SQFT 

SQM 





35.91 

175.24 

1.2789 

2.0802 

83.47 

85.07 



AIRFOIL AERODYNAMIC SUMMARY PRINT 


95 PERCENT DESIGN SPEED, PEAK EFFICIENCY (STATOR PERFORMANCE) RUN NO 117 SPEED CODE 95 POINT NO 17 


SL 

V-l 

V-2 

• VM-1 

VM-2 

VO-1 

VO-2 

RHOVM-1 

RHOVM-2 

EPSI-1 

EPSI-2 







M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

KG/M2 SEC KG/M2 SEC 

RADIAN 

RADIAN 






1 

310.0 

250.0 

195.5 

250.0 

240.6 

0.0 

243.89 

326.16 

0.4680 

0.0827 






2 

301.9 

249.0 

199.7 

249.0 

226.3 

0.0 

253.67 

333.00 

0.4172 

0.0714 






3 

290.3 

241.0 

198.6 

241.0 

211.7 

0.0 

254.78 

328.15 

0.3623 

0.0621 






4 

261.1 

209.7 

178.6 

209.7 

190.5 

0.0 

228.24 

289.27 

0.2187 

0.0348 






5 

243.3 

189.6 

162.4 

189.6 

181 .1 

0.0 

205.05 

259.65 

0.0628 - 

-0.0047 






6 

240.3 

186.7 

158.0 

186.7 

181.1 

0.0 

198.22 

253.24 

-0.0184 

-0.0250 






7 

242.2 

190.4 

162.9 

190.4 

179.2 

0.0 

204.89 

258.13 

-0.0565 

-0.0350 






8 

243.9 

195.0 

165.6 

195.0 

179.1 

0.0 

208.33 

263.67 

-0.0910 

-0.0453 






9 

241.3 

196.0 

163.1 

196.0 

177.9 

0.0 

204.41 

259.86 

-0.1964 

-0.0742 






10 

240.6 

194.8 

156.5 

194.8 

182.7 

0.0 

194.47 

254.45 

-0.2297 

-0.0846 






11 

239.4 

193.1 

150.9 

193.1 

185.9 

0.0 

186.15 

248.43 

-0.2701 

-0.0947 






SL 

B-l 

B-2 

M-l 

M-2 

INCS 

INCM 

DEV 

TURN D-FAC 

OMEGA-B 

LOSS-P 

P02/ 

PO/PO 

TO /TO 

%E FF-A 

*EFF-P 


DEGREE 

DEGREE 



DEGREE 

DEGREE 

DEGREE 

DEGREE 

TOTAL 

TOTAL 

P01 

STAGE 

STAGE 

TOT-STG 

TOT-STG 

1 

53.0 

0.0 

0.8937 

0.7018 

-1.46 

1.50 

13.86 

52.99 0.3658 0.2157 

0.0497 

0.9128 

2.1992 

1.2865 

88.17 

89.39 

2 

50.3 

0.0 

0.8707 

0.7020 

-2.15 

0.98 

11.97 

50.27 0.3436 0.1627 

0.0381 

0.9367 

2.1958 

1.2756 

91.46 

92.35 

3 

48.1 

0.0 

0.8368 

0.6805 

-3.66 

-0.29 

10.84 

48.12 0.3373 0.1184 

0.0283 

0.9566 

2.1571 

1 .2648 

92.77 

93.50 

4 

47.3 

0.0 

0.7457 

0.58 7 4 

-5.66 

-1.41 

10.00 

47.32 0.3771 0.0571 

0.0144 

0.9824 

2.0375 

1.2572 

87.70 

88.87 

5 

48.2 

0.0 

0.6869 

0.5256 

-5.81 

-0.45 

10.07 

48.16 0.4214 0.0300 

0.0081 

0.9919 

1 .9739 

1.2677 

80.14 

81 .93 

6 

48.9 

0.0 

0.6745 

0.5147 

-4.91 

0.83 

10.10 

48.89 0.4344 0.0412 

0.0115 

0.9892 

1.9557 

1.2779 

76.02 

78.15 

7 

47.7 

0.0 

0.6795 

0.5250 

-6.05 

-0.18 

10.15 

47.74 0.4249 0.0452 

0.0128 

0.9880 

1.9660 

1 .2804 

75.99 

78.14 

8 

47.3 

0.0 

0.6833 

0.5375 

-6.53 

-0.54 

10.26 

47.27 0.4129 0.0412 

0.0118 

0.9889 

1.9779 

1.2854 

75.39 

77.61 

9 

47.7 

0.0 

0.6715 

0.5372 

-8.19 

-1.97 

12.36 

47.74 0.41 11 0.0743 

0.0222 

0.9806 

1.9512 

1.2987 

70.45 

73.06 

10 

49.8 

0.0 

0.6657 

0.5313 

-8.49 

-2.25 

13.78 

49.76 0.4230 0.0980 

0.0297 

0.9748 

1.9403 

1.3115 

66.94 

69.83 

11 

51.5 

0.0 

0.6594 

0.5239 

-12.15 

-6.01 

16.43 

51 .47 0.4353 0.1279 

0.0392 

0.9676 

1.9392 

1.3222 

64.65 

67.74 

SL 

V-l 

V-2 

VM-1 

VM-2 

VO-l 

VO-2 

RHOVM-1 

RHOVM-2 

PCT TE 

EPSI -1 

EPSI-2 






FT/SEC 

FT/SEC 

FT/SEC 

FT/ SEC 

FT/SEC 

FT/SEC 

LBM/FT2SEC LBM/FT2SEC 

SPAN 

DEGREE 

DEGREE 





1 

1017.1 

820.4 

641.4 

820.4 

789.4 

0.0 

49.95 

66.80 

0.0430 

26.815 

4.740 





2 

990.4 

817.1 

655.4 

817.1 

742.6 

0.0 

51.95 

68.20 

0.0901 

23.905 

4.091 





3 

952.5 

790.8 

651.7 

790.8 

694.6 

0.0 

52.18 

67.21 

0.1410 

20.756 

3.556 





4 

856.8 

688.1 

586.1 

688.1 

625.0 

0.0 

46.75 

59.25 

0.2989 

12.528 

1.996 





5 

798.2 

622.2 

532.9 

622.2 

594.2 

0.0 

42.00 

53.18 

0.5086 

3.601 

-0.268 





6 

788.5 

612.5 

518.3 

612.5 

594.2 

0.0 

40.60 

51.87 

0.6103 

-1.056 

-1.433 





7 

794.6 

624.7 

534.3 

624.7 

588.1 

0.0 

41.96 

52.87 

0.6598 

-3.239 

-2.003 





8 

800.2 

639.9 

543.2 

639.9 

587.6 

0.0 

42.67 

54.00 

0.7107 

-5.212 

-2.597 





9 

791.7 

643.0 

535.0 

643.0 

583.6 

0.0 

41.87 

53.22 

0.8620 

-11.250 

-4.249 





10 

789.3 

639.3 

513.6 

639.3 

599.3 

0.0 

39.83 

52.11 

0.9101 

-13.162 

-4.850 





11 

785.6 

633.4 

495.0 

633.4 

610.0 

0.0 

38.12 

50.88 

0.9571 

-15.473 

-5.428 







NCORR 

WCORR 

WCORR 


TO/TO P02/P01 PO/PO 

SEFF-A %EFF-P 








INLET 

INLET 

INLET 


STAGE 

STAGE 

STAGE STAGE 








RPM 

LBM/SEC 

KG/SEC 













1 1831 .10 

160.00 

72.56 


1 

.2789 0. 

9735 2.0251 

80.09 81 .95 








o 

K> 


AIRFOIL AERODYNAMIC SUMMARY PRINT 


100 PERCENT DESIGN SPEED, NEAR SURGE (ROTOR PERFORMANCE) RUN NO 118 SPEED CODE 10 POINT NO 6 


SL 

V-l 

V-2 

VM-1 

VM-2 

VO-1 

VO-2 

U-l 

U-2 

V-l 

V-2 VO'-l V0‘-2 

RHOVM-1 

RH0VM-2 

EPSI-1 

EPSI-2 


M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC M/SEC M/SEC 

KG/M2 SEC KG/M2 SEC 

RADIAN 

RADIAN 

1 

110.0 

319.0 

110.0 

164.6 

0.0 

273.2 

289.8 

336.4 

309.9 

176.3 -289.8 -63.2 

97.36 

210.34 

0.4734 

0.5042 

2 

130.8 

314.2 

130.8 

175.9 

0.0 

260.3 

308.3 

346.0 

334.9 

195.7 -308.3 -85.7 

115.05 

229.39 

0.3763 

0.4340 

3 

149.1 

299.9 

149.1 

174.6 

0.0 

243.9 

326.5 

355.6 

358.9 

207.3 -326.5 -111.7 

129.92 

230.62 

0.2915 

0.3620 

4 

177.1 

269.1 

177.1 

154.0 

0.0 

220.7 

374.1 

384.4 

414.0 

224.8 -374.1 -163.7 

150.28 

206.16 

0.0999 

0.1799 

5 

184.6 

255.5 

184.6 

146.5 

0.0 

209.4 

427.2 

422.8 

465.4 

258.8 -427.2 -213.4 

154.56 

197.00 

-0.0768 

0.0091 

6 

185.7 

254.6 

185.7 

144.8 

0.0 

209.4 

451.1 

442.0 

487.8 

274.0 -451.1 -232.6 

155.64 

194.57 

-0.1434 

-0.0668 

7 

185.7 

256.6 

185.7 

147.4 

0.0 

210.0 

462.5 

451 .6 

498.4 

283.0 -462.5 -241.6 

155.86 

198.37 

-0.1746 

-0.1050 

8 

185.0 

256.5 

185.0 

145.7 

0.0 

211.1 

473.8 

461 .2 

508.7 

289.5 -473.8 -250.1 

155.70 

195.99 

-0.2057 

-0.1429 

9 

181.6 

254.0 

181.6 

136.8 

0.0 

214.1 

507.0 

490.0 

538.6 

308.0 -507.0 -276.0 

154.47 

183.92 

-0.2805 

-0.2519 

10 

177.3 

253.1 

177.3 

132.0 

0.0 

216.0 

517.4 

499.6 

546.9 

312.9 -517.4 -283.7 

151.02 

177.54 

-0.2998 

-0.2840 

11 

171.1 

250.4 

171.1 

125.5 

0.0 

216.7 

527.3 

509.2 

554.3 

318.3 -527.3 -292.5 

145.69 

168.89 

-0.3155 

-0.3132 

SL 

B-l 

B-2 

B '-1 

B'-2 

M-1 

M-2 

M'-l 

M'-2 

INCS 

I NCM DEV TURN 

D FAC OMEGA-B LOSS- 

-P P02/ 

$EFF-A %EFF-P 


DEGREE 

DEGREE 

DEGREE 

DEGREE 





DEGREE 

DEGREE DEGREE DEGREE 


TOTAL TOTAL P01 

TOTAL TOTAL 

1 

. 0.0 

58.5 

68.58 

20.68 0.3343 

0.8951 

0.9420 

0.4947 

3.50 

7.59 8.74 47.90 

0.6379 

0.0966 0.0191 2.6293 95.67 96.22 

? 

0.0 

55.8 

66.39 

25.87 

0.3996 

0.8821 

1.0228 

0.5494 

2.67 

6.38 8.08 40.53 

0.6081 

0.0730 0.0146 2.5957 96.16 96.64 

3 

0.0 

54.4 

64.94 

32.62 

0.4574 

0.8408 

1.1012 

0.5811 

2.50 

5.89 9.17 32.32 

0.5981 

0.0838 0.0165 2.4885 94.85 95.46 

4 

0.0 

55.2 

64.53 

46.89 

0.5483 

0.7465 

1.2812 

0.6234 

2.63 

4.91 11.09 17.64 

0.6055 

0.1460 0.0266 2.3194 88.54 89.81 

5 

0.0 

55.0 

66.65 

55.48 0.5727 

0.7010 

1 .4440 

0.7101 

2.48 

4.33 9.92 11.17 

0.5769 

0.1872 0.0314 2.2871 83.26 85.08 

6 

0.0 

55.1 

67.63 

57.89 

0.5764 

0.6940 

1.5144 

0.7469 

2.49 

4.22 7.60 9.73 

0.5685 

0.2171 0.0353 2.2932 79.94 82.12 

7 

0.0 

54.7 

68.12 

58.35 0.5764 

0.6977 

1.5471 

0.7695 

2.67 

4.35 5.97 9.77 

0.5616 

0.2260 0.0369 2.3127 78.89 81.20 

8 

0.0 

55.1 

68.65 

59.48 

0.5742 

0.6949 

1.5787 

0.7841 

3.13 

4.69 5.88 9.18 

0.5595 

0.2418 0.0386 2.3197 77.17 79.68 

9 

0.0 

57.1 

70.18 

63.32 

0.5630 

0.6801 

1.6694 

0.8246 

3.03 

4.46 4.84 6.86 

0.5513 

0.2880 0.0410 2.3334 72.20 75.26 

10 

0.0 

58.2 

70.93 

64.74 

0.5489 

0.6747 

1.6928 

0.8339 

2.82 

4.20 4.22 6.18 

0.5492 

0.3004 0.0402 2.3558 71.07 74.29 

11 

0.0 

59.7 

71.87 

66.59 

0.5285 

0.6645 

1.7122 

0.8447 

2.83 

4.16 3.97 5.29 

0.5445 

0.3071 0.0379 2.3819 70.50 73.83 

SL 

V-l 

V-2 

VM-1 

VM-2 

VO-1 

VO-2 

U-l 

U-2 

V-l 

V-2 VO'-l V0'-2 

RHOVM-1 

RHOVM-2 

EPSI-1 

EPSI-2 PCT TE 


FT/SEC 

FT/SEC 

FT/ SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FT2SEC 

DEGREE 

DEGREE SPAN 

1 

360.9 

1046.6 

360.9 

539.9 

0.0 

896.5 

950.7 

1103.8 

1016.9 

578.4 -950.7 -207.2 

19.94 

43.08 

27.126 

28.891 0.0500 

2 

429.3 

1030.8 

429.3 

577.2 

0.0 

854.1 

1011.6 

1135.3 

1098.9 

642.0-1011.6 -281.2 

23.56 

46.98 

21.562 

24.865 0.1000 

3 

489.1 

984.1 

489.1 

572.9 

0.0 

800.2 

1071.2 

1166.8 

1177.5 

680.1-1071.2 -366.6 

26.61 

47.23 

16.702 

20.742 0.1500 

4 

581.2 

883.1 

581.2 

505.4 

0.0 

724.2 

1227.6 

1261.3 

13 58.2 

737.5-1227.6 -537.1 

30.78 

42.22 

5.722 

10.306 0.3000 

5 

605.5 

838.4 

605.5 

480.5 

0.0 

687.1 

1401 .7 

1387.3 

1526.9 

849.2-1401.7 -700.2 

31.65 

40.35 

-4.400 

0.522 0.5000 

6 

609.2 

835.3 

609.2 

475.0 

0.0 

687.0 

1480.1 

1450.3 

1600.6 

899.0-1480.1 -763.2 

31.88 

39.85 

-8.216 

-3.825 0.6000 

7 

609.3 

841.9 

609.3 

483.7 

0.0 

689.2 

1517.4 

1481.8 

1635.2 

928.5-1517.4 -792.6 

31.92 

40.63 

-10.006 

-6.018 0.6500 

8 

607.1 

841.6 

607.1 

478.1 

0.0 

692.7 

1 554.7 

1513.3 

1669.0 

949.7-1554.7 -820.6 

,31.89 

40.14 

-11.785 

-8.189 0.7000 

9 

595.9 

833.5 

595.9 

448.7 

0.0 

702.4 

1663.5 

1607.8 

1767.0 

1010.5-1663.5 -905.5 

31.64 

37.67 

-16.069 

-14.434 0.8500 

10 

581.8 

830.5 

581.8 

433.2 

0.0 

708.7 

1697.5 

16 39.3 

1794.5 

1026.5-1697.5 -930.7 

30.93 

36.36 

-17.177 

-16.272 0.9000 

11 

561.4 

821.6 

561.4 

411.7 

0.0 

711.0 

1730.0 

1670.8 

1818.8 

1044.4-1730.0 -959.8 

29.84 

34.59 

-18.078 

-17.947 0.9500 


WC1/A1 

WC1 /A1 

T02/T01 

P02/P01 

%E FF-A 

%E FF-I 

LBM/SEC 

KG/ SEC 



ROTOR 

ROTOR 

SQFT 

SQM 





37.13 

181.18 

1.3389 

2.3658 

82.24 

84.24 



AIRFOIL AERODYNAMIC SUMMARY PRINT 


TOO PERCENT DESIGN SPEED, NEAR SURGE (STATOR PERFORMANCE) RUN NO 118 SPEED CODE 10 POINT NO 6 


SL 

V-l 

V-2 

VM-1 

VM-2 

VO-l 

VO-2 

RHOVM-1 

RH0VM-2 

EPSI -1 

EPSI -2 







M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

M/SEC 

KG/M2 SEC KG/M2 SEC 

RADIAN 

RADIAN 






1 

326.6 

221.8 

187.4 

221.8 

267.4 

0.0 

235.00 

322.31 

0.4632 

0.0828 






2 

321.2 

220.4 

194.3 

220.4 

255.8 

0.0 

248.92 

325.76 

0.4113 

0.0712 






3 

307.1 

211.3 

191.4 

21 1.3 

240.1 

0.0 

248.56 

316.58 

0.3515 

0.0633 






4 

278.1 

187.8 

172.3 

187.8 

218.3 

0.0 

226.30 

284.24 

0.2030 

0.0380 






5 

265.0 

175.1 

163.1 

175.1 

208.9 

0.0 

215.27 

263.12 

0.0543 

0.0012 






6 

264.7 

176.2 

161.5 

176.2 

209.8 

0.0 

212.81 

262.28 

-0.0170 

-0.0177 






7 

267.3 

180.7 

164.3 

180.7 

210.9 

0.0 

216.61 

268.04 

-0.0507 

-0.0273 






8 

268.0 

184.5 

163.5 

184.5 

212.4 

0.0 

215.03 

272.04 

-0.0834 

-0.0377 






9 

268.8 

192.4 

158.8 

192.4 

216.9 

0.0 

207.71 

277.21 

-0.1965 

-0.0696 






10 

269.9 

195.0 

156.9 

195.0 

219.6 

0.0 

204.44 

278.12 

-0.2314 

-0.0812 






11 

269.4 

198.2 

154.0 

198.2 

221.1 

0.0 

200.06 

279.86 

-0.2699 

-0.0932 






SL 

B-l 

B-2 

M-l 

M-2 

INCS 

INCM 

DEV 

TURN D-FAC 

OMEGA-B 

LOSS-P 

P02/ 

PO/PO 

TO /TO 

SEFF-A 

%EFF-P 


DEGREE 

DEGREE 



DEGREE 

DEGREE 

DEGREE 

DEGREE 

TOTAL 

TOTAL 

P01 

STAGE 

STAGE 

TOT-STG 

TOT-STG 

1 

56.9 

0.0 

0.9200 

0.5983 

2.46 

5.41 

13.86 

56.91 0.5035 

0.1642 

0.0378 

0.9309 

2.4455 

1 .3320 

87.61 

89.06 

2 

54.4 

0.0 

0.9050 

0.5963 

1.94 

5.06 

11.97 

54.35 0.4926 

0.1496 

0.0351 

0.9387 

2.4260 

1.3242 

88.81 

90.10 

3 

52.6 

0.0 

0.8636 

0.5726 

0.80 

4.17 

10.84 

52.58 0.4920 

i 0.1110 

0.0265 

0.9575 

2.3731 

1 .3129 

89.45 

90.64 

4 

52.1 

0.0 

0.7743 

0.5066 

-0.89 

3.36 

10.00 

52.0 9 0.5202 

0.0463 

0.0117 

0.9849 

2.2833 

1 .30 71 

86.57 

88.03 

5 

52.1 

0.0 

0.7 295 

0.4685 

-1.92 

3.44 

10.07 

52.06 0.5517 

0.0537 

0.0145 

0.9840 

2.2498 

1 .3204 

81.33 

83.31 

6 

52.4 

0.0 

0.7243 

0.4689 

-1.40 

4.34 

10.10 

52.40 0.5555 

0.0682 

0.0190 

0.9799 

2.2468 

1 .3343 

77.80 

80.15 

7 

52.1 

0.0 

0.7297 

0.4801 

-1.73 

4.14 

10.15 

52.06 0.5468 

0.0737 

0.0209 

0.9780 

2.2599 

1.3418 

76.68 

79.17 

8 

52.4 

0.0 

0.7291 

0.4888 

-1.39 

4.61 

10.26 

52.42 0.5397 

0.0739 

0.0212 

0.9780 

2.2680 

1.3505 

75.13 

77.79 

9 

54.0 

0.0 

0.7236 

0.5055 

-1.91 

4.31 

12.36 

54.03 0.5278 

0.0936 

0.0280 

0.9724 

2.2685 

1.3780 

69.68 

72.92 

10 

54.8 

0.0 

0.7235 

0.5107 

-3.45 

2.80 

13.78 

54.81 0.5262 

0.1085 

0.0329 

0.9681 

2.2789 

1.3890 

68.12 

71.54 

11 

55.7 

0.0 

0.7197 

0.5177 

-7.97 

-1.83 

16.43 

55.66 0.5195 

0.1127 

0.0346 

0.9671 

2.3034 

1.3985 

67.46 

70.99 

SL 

V-l 

V-2 

VM-1 

VM-2 

VO-1 

VO-2 

RHOVM-1 

RH0VM-2 

PCT TE 

EPSI -1 

EPSI -2 






FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

LBM/FT2SEC LBM/FT2SEC 

SPAN 

DEGREE 

DEGREE 





1 

1071.5 

727.6 

614.9 

727.6 

877.5 

0.0 

48.13 

66.01 

0.04 3 0 

26.542 

4.747 





2 

1053.9 

723.2 

637.5 

723.2 

839.2 

0.0 

50.98 

66.72 

0.0901 

23.564 

4.078 





3 

1007.4 

693.3 

628.1 

693.3 

787.7 

0.0 

50.91 

64.84 

0.1410 

20.142 

3.626 





4 

912.5 

616.1 

565.4 

616.1 

716.3 

0.0 

46.35 

58.21 

0.2989 

11.628 

2.179 





5 

869.4 

574.6 

535.0 

574.6 

685.3 

0.0 

44.09 

53.89 

0.5086 

3.112 

0.067 





6 

868.5 

578.1 

529.8 

578.1 

688.2 

0.0 

43.58 

53.72 

0.6103 

-0.972 

-1.015 





7 

877.1 

593.0 

539.2 

593.0 

691.8 

0.0 

44.36 

54.90 

0.6598 

-2.905 

-1.563 





8 

879.3 

605.2 

536.3 

605.2 

696.8 

0.0 

44.04 

55.72 

0.7107 

-4.779 

-2.159 





9 

882.1 

631 .1 

521.1 

631 .1 

711.7 

0.0 

42.54 

56.77 

0.8620 

-11.257 

-3.991 





10 

885.4 

639.9 

514.6 

639.9 

720.5 

0.0 

41.87 

56.96 

0.9101 

-13.261 

-4.652 





11 

883.9 

650.3 

505.1 

650.3 

725.3 

0.0 

40.97 

57.32 

0.9571 

-15.463 

-5.337 







NCORR 

WCORR 

WCORR 



TO /TO P02/P01 PO/PO 

XEFF-A 

XEFF-P 








INLET 

INLET 

INLET 



STAGE 

STAGE 

STAGE 

STAGE 








RPM 

LB M/SEC 

KG/SEC 













12454.60 

165.60 

75.10 



1.3389 

0.9715 2.2983 

79.14 

81 .41 







O 

u> 
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APPENDIX D 


LASER DOPPLER VELOCIMETER DATA 
MEASURED FLOWFIELD TABULATIONS 


Appendix D presents the LDV data in tabular form. The flowfield data are 
presented first, in the order given below. Within flowfields the data appear 
in streamwise order with one chord location per table. The spanwise traverse 
results are provided next, one per table. 


95% Span 

100% Speed 

Peak 

Efficiency 

Passage 

No. 

1 

95% Span 

95% Speed 

Peak 

Efficiency 

Passage 

No. 

1 

95% Span 

100% Speed 

Near 

Surge 

Passage 

No. 

1 

85% Span 

100% Speed 

Peak 

Efficiency 

Passage 

No. 

1 

85% Span 

95% Speed 

Peak 

Efficiency 

Passage 

No. 

1 

85% Span 

100% Speed 

Near 

Surge 

Passage 

No. 

1 

69% Span 

100% Speed 

Peak 

Efficiency 

Passage 

No. 

1 

45% Span 

100% Speed 

Peak 

Efficiency 

Passage 

No. 

1 

45% Span 

95% Speed 

Peak 

Efficiency 

Passage 

No. 

1 

45% Span 

100% Speed 

Near 

Surge 

Passage 

No. 

1 

85% Span 

100% Speed 

Peak 

Efficiency 

Passage 

No. 

15 

85% Span 

95% Speed 

Peak 

Efficiency 

Passage 

No. 

15 

85% Span 

100% Speed 

Near 

Surge 

Passage 

No. 

15 

85% Span 

100% Speed 

Peak 

Efficiency 

Passage 

No. 

31 

85% Span 

95% Speed 

Peak 

Efficiency 

Passage 

No. 

31 

85% Span 

100% Speed 

Near 

Surge 

Passage 

No. 

31 


Spanwise Traverse at Instrumentation Plane 100% Speed Peak Efficiency 

Spanwise Traverse at Leading Edge Plane 100% Speed Peak Efficiency 

Spanwise Traverse at Trailing Edge Plane 100% Speed Peak Efficiency 

DEFINITION OF ANGLES 

The angles appearing in the tables are BETA, which is shown in Figure 13 as 
"measurement plane BETA" and defined by 

BETA = arc tan ( Vy/V^ ) 

and BETA PRIME which includes the radial component and is given by 


BETA PRIME = arcsin 


105 



APPENDIX D (Cont' 5 
LASER DOPPLER VELOCIMETER DATA 


95 % SPAN 10W SPEED PEAK EFF X/B = -.3 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 41.420 CM, 
16.307 IN 

PHI = -18.3 

DEG, 

STD DAY 

TTREL = 

433. DEG K, 
780. DEG R 

UPSTREAM 

TTABS =276. 
496. 

DEG K 
DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

0.7 

97. 

317. 

135. 

99. 

324. 

45. 

141. 

464. 

0.6 

0.446 

74.6 

1.676 

4.5 

95. 

312. 

135. 

97. 

319. 

45. 

139. 

456. 

0.6 

0.439 

74.8 

1.673 

8.3 

98. 

323. 

135. 

97. 

319. 

45. 

141. 

464. 

-0.4 

0.447 

74.6 

1.687 

12.1 

97. 

317. 

135. 

97. 

317. 

45. 

140. 

458. 

-0.0 

0.441 

. 74.8 

1.681 

15.9 

97. 

318. 

135. 

97. 

318. 

45. 

140. 

460. 

-0.0 

0.443 

74.7 

1.601 

19.7 

96. 

315. 

135. 

98. 

320. 

45. 

140. 

459. 

0.5 

0.442 

74.7 

1.676 

23.5 

103. 

337. 

135. 

100. 

327. 

45. 

146. 

480. 

-0.9 

0.464 

74.2 

1.700 

27.3 

111. 

363. 

135. 

102. 

336. 

45. 

154. 

505. 

-2.2 

0.492 

73.5 

1.728 

31.1 

no. 

362. 

135. 

104. 

340. 

45. 

155. 

508. 

-1.8 

0.493 

73.4 

1.724 

34.9 

111. 

363. 

135. 

102. 

335. 

45. 

154. 

505. 

-2.3 

0.491 

73.5 

1.728 

38.7 

111. 

364. 

135. 

102. 

334. 

45. 

154. 

505. 

-2.5 

0.491 

73.5 

1.730 

42.5 

no. 

362. 

135. 

103. 

338. 

45. 

154. 

506. 

-2.0 

0.492 

73.4 

1.725 

46.3 

109. 

358. 

135. 

101. 

331. 

45. . 

152. 

498. 

-2.2 

0.484 

73.7 

1.724 

50.1 

109. 

356. 

135. 

101. 

333. 

45. 

152. 

498. 

-1.9 

0.484 

73.7 

1.720 

53.9 

109. 

359. 

135. 

100. 

329. 

45. 

152. 

497. 

-2.5 

0.484 

73.7 

1 .727 

57.7 

108. 

354. 

135. 

100. 

328. 

45. 

150. 

493. 

-2.2 

0.479 

73.8 

1.721 

61.5 

107. 

352. 

135. 

101. 

331. 

45. 

151. 

494. 

-1.8 

0.479 

73.8 

1.716 

65.3 

109. 

358. 

135. 

100. 

329. 

45. 

151. 

497. 

-2.4 

0.483 

73.8 

1.726 

69.1 

109. 

359. 

135. 

102. 

334. 

45. 

153. 

501. 

-2.1 

0.487 

73.6 

1.724 

72.9 

114. 

375. 

135. 

105. 

344. 

45. 

158. 

520. 

-2.5 

0.507 

73.1 

1.738 

76.7 

118. 

387. 

135. 

107. 

351. 

45. 

163. 

534. 

-2.8 

0.522 

72.7 

1.750 

80.5 

117. 

383. 

135. 

106. 

349. 

45. 

161. 

529. 

-2.7 

0.517 

72.8 

1.746 

84.3 

117. 

384. 

135. 

109. 

356. 

45. 

163. 

535. 

-2.2 

0.522 

72.6 

1.742 

88.1 

114. 

375. 

135. 

107. 

350. 

45. 

160. 

524. 

-2.0 

0.511 

72.9 

1.734 

91.9 

115. 

376. 

135. 

104. 

340. 

45. 

158. 

518. 

-2.9 

0.506 

73.2 

1.742 

95.7 

no. 

361. 

135. 

104. 

341. 

45. 

155. 

508. 

-1.6 

0.493 

73.4 

1.721 


SUCTION SIDE 



APPENDIX D (Cont’d) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 100% SPEED PEAK EFF X/B = -.2 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 41 .283 

CM, 

PHI = -18.3 

DEG, 

STD DAY 

TTREL = 

433. DEG 

K, UPSTREAM 

TTABS = 279. 

DEG K 




16.253 

IN 





779. DEG 

R 

502. 

DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













3.1 

108. 

353. 

135. 

107. 

350. 

45. 

154. 

505. 

-0.2 

0.488 

73.3 

1.697 

6.9 

107. 

351. 

135. 

107. 

351. 

45. 

154. 

505. 

-0.0 

0.487 

73.3 

1.694 

10.7 

108. 

355. 

135. 

107. 

351 . 

45. 

155. 

507. 

-0.3 

0.491 

73.2 

1.699 

14.5 

104. 

340. 

135. 

108. 

353. 

45. 

152. 

498. 

1.1 

0.480 

73.4 

1.678 

18.3 

104. 

340. 

135. 

106. 

347. 

45. 

151. 

494. 

0.6 

0.476 

73.6 

1.682 

22.1 

101. 

330. 

135. 

104. 

341. 

45. 

147. 

482. 

0.9 

0.464 

73.9 

1.673 

25.9 

101. 

330. 

135. 

103. 

339. 

45. 

147. 

481. 

0.8 

0.463 

74.0 

1.675 

29.7 

101. 

331. 

135. 

102. 

334. 

45. 

146. 

478. 

0.3 

0.460 

74.1 

1.679 

33.5 

101. 

333. 

135. 

100. 

329. 

45. 

145. 

476. 

-0.3 

0.459 

74.2 

1.685 

37.3 

103. 

338. 

135. 

102. 

336. 

45. 

148. 

484. 

-0.2 

0.467 

73.9 

1.687 

41.1 

102. 

336. 

135. 

101. 

331. 

45. 

146. 

479. 

-0.4 

0.462 

74.1 

1.688 

44.9 

96. 

315. 

135. 

97. 

317. 

45. 

138. 

454. 

0.2 

0.437 

74.9 

1.671 

48.7 

95. 

311. 

135. 

95. 

312. 

45. 

136. 

448. 

0.1 

0.430 

75.1 

1.669 

52.5 

96. 

316. 

135. 

97. 

317. 

45. 

139. 

455. 

0.1 

0.437 

74.8 

1.672 

56.3 

108. 

355. 

135. 

102. 

335. 

45. 

151. 

496. 

-1.7 

0.481 

73.7 

1.710 

60.1 

113. 

370. 

135. 

106. 

347. 

45. 

157. 

515. 

-1.8 

0.501 

73.1 

1.721 

63.9 

112. 

366. 

135. 

105. 

346. 

45. 

156. 

512. 

-1.6 

0.497 

73.2 

1.717 

67.7 

112. 

366. 

135. 

105. 

345. 

45. 

156. 

511. 

-1.7 

0.496 

73.2 

1.717 

71.5 

110. 

361. 

135. 

104. 

341. 

45. 

154. 

505. 

-1.6 

0.490 

73.4 

1.714 

75.3 

no. 

361. 

135. 

104. 

341. 

45. 

154. 

505. 

-1.6 

0.490 

73.4 

1.714' 

79.1 

no. 

362. 

135. 

104. 

340. 

45. 

154. 

505. 

-1.8 

0.490 

73.4 

1.716 

82.9 

108. 

355. 

135. 

102. 

336. 

45. 

151. 

497. 

-1.6 

0.481 

73.6 

1.709 

86.7 

109. 

358. 

135. 

104. 

342. 

45. 

153. 

503. 

-1.3 

0.488 

73.4 

1.709 

90.5 

107. 

351. 

135. 

104. 

341. 

45. 

152. 

497. 

-0.8 

0.481 

73.6 

1.700 

94.3 

107. 

351. 

135. 

105. 

344. 

45. 

152. 

500. 

-0.6 

0.483 

73.5 

1.698 

98.1 

no. 

362. 

135. 

105. 

343. 

45. 

154. 

507. 

-1.5 

0.492 

73.3 

1.713 


SUCTION SIDE 


APPENDIX D (Cont’d) 


LASER DOPPLER VELOCIMETER DATA 


95% SPAN 100% SPEED PEAK EFF X/B = -.1 PASSAGE NO. 1 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 41.143 

CM, 

Pill - -18.3 

DEG, 

STD DAY 

TTREL = 

432. DEG 

K, 

UPSTREAM 

TTABS = 

280. 

DEG K 





16.198 

IN 





777. DEG 

R 


504. 

DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 


MACH NO 

PRESSURE 

SIDE 















1.7 


111. 

363. 

135. 

106. 

348. 

45. 

155. 

510. 

-1.2 


0.495 

73.1 


1.706 

5.5 


no. 

362. 

135. 

107. 

351. 

45. 

156. 

51 1. 

-0.9 


0.496 

73.1 


1.703 

9.3 


112. 

366. 

135. 

107. 

350. 

45. 

157. 

514. 

-1.3 


0.498 

73.0 


1.709 

13.1 


in. 

363. 

135. 

107. 

350. 

45. 

156. 

511. 

-1.0 


0.496 

73.1 


1.705 

16.9 


109. 

359. 

135. 

108. 

355. 

45. 

156. 

512. 

-0.3 


0.496 

73.0 


1.696 

20.7 


no. 

361. 

135. 

108. 

353. 

45. 

156. 

512. 

-0.6 


0.496 

73.0 


1.700 

24.5 


108. 

354. 

135. 

108. 

355. 

45. 

155. 

509. 

0.1 


0.491 

73.1 


1.689 

28.3 


108. 

355. 

135. 

107. 

352. 

45. 

155. 

507. 

-0.2 


0.490 

73.2 


1.693 

32.1 


109. 

359. 

135. 

109. 

357. 

45. 

157. 

514. 

-0.2 


0.497 

73.0 


1.695 

35.9 


109. 

359. 

135. 

111. 

365. 

45. 

158. 

519. 

0.5 


0.502 

72.7 


1.689 

39.7 


no. 

360. 

135. 

111. 

364. 

45. 

158. 

519. 

0.3 


0.502 

72.7 


1.691 

43.5 


109. 

357. 

135. 

108. 

353. 

45. 

155. 

509. 

-0.3 


0.493 

73.1 


1.695 

47.3 


107. 

351. 

135. 

109. 

359. 

45. 

155. 

509. 

0.6 


0.491 

73.0 


1.683 

51.1 


106. 

348. 

135. 

108. 

354. 

45. 

153. 

504. 

0.5 


0.486 

73.2 


1.682 

54.9 


107. 

350. 

135. 

108. 

353. 

45. 

154. 

504. 

0.2 


0.487 

73.2 


1.686 

58.7 


107. 

351. 

135. 

111. 

365. 

45. 

157. 

514. 

1.1 


0.495 

72.8 


1.679 

62.5 


115. 

376. 

135. 

no. 

361 . 

45. 

161. 

529. 

-1.2 


0.514 

72.6 


1.714 

66.3 


119. 

392. 

135. 

109. 

359. 

45. 

164. 

539. 

-2.5 


0.526 

72.4 


1.737 

70.1 


109. 

359. 

135. 

108. 

353. 

45. 

156. 

511. 

-0.5 


0.494 

73.1 


1.697 

73.9 


96. 

316. 

135. 

102. 

334. 

45. 

142. 

466. 

1.6 


0.447 

74.3 


1.655 

77.7 


88. 

290. 

135. 

100. 

327. 

45. 

135. 

443. 

3.4 


0.423 

75.0 


1.627 

81.5 


92. 

302. 

135. 

98. 

320. 

45. 

136. 

446. 

1.7 


0.427 

75.0 


1.647 

85.3 


111. 

365. 

135. 

106. 

347. 

45. 

156. 

511. 

-1.4 


0.496 

73.1 


1.709 

89.1 


114. 

373. 

135. 

106. 

348. 

45. 

158. 

517. 

-2.0 


0.503 

73.0 


1.719 

92.9 


114. 

373. 

135. 

107. 

351 . 

45. 

158. 

519. 

-1.7 


0.505 

72.9 


1.717 

96.7 


112. 

367. 

135. 

108. 

354. 

45. 

158. 

517. 

-1.0 


0.502 

72.9 


1.707 

SUCTION 

SIDE 















APPENDIX D (ContTd) 

LASER DOPPLER VELOCIMETER DATA 
9 5% SPAN 100% SPEED PEAK EFF X/D = 0.0 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 41.006 
16.144 

CM, 

IN 

PHI = -18.3 

DEG, 

STD DAY 

TTREL = 

431. DEG K, 
775. DEG R 

UPSTREAM 

TTABS = 281 
506 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

PRESSURE SIDE 

8.0 

112. 

369. 

135. 

108. 

355. 

45. 

158. 

518. 

-1.1 

0.503 

72.8 

11.8 

111. 

364. 

135. 

106. 

349. 

45. 

156. 

510. 

-1.2 

0.495 

73.1 

15.6 

114. 

373. 

135. 

107. 

350. 

45. 

158. 

518. 

-1.8 

0.504 

72.9 

19.4 

115. 

376. 

135. 

106. 

349. 

45. 

158. 

519. 

-2.1 

0.506 

72.9 

23.2 

113. 

370. 

135. 

107. 

351. 

45. 

157. 

516. 

-1.5 

0.502 

72.9 

27.0 

111. 

364. 

135. 

108. 

353. 

45. 

156. 

513. 

-0.9 

0.498 

73.0 

30.8 

111. 

365. 

135. 

109. 

357. 

45. 

158. 

517. 

-0.6 

0.501 

72.8 

34.6 

112. 

369. 

135. 

112. 

368. 

45. 

161. 

528. 

-0.1 

0.511 

72.5 

38.4 

115. 

376. 

135. 

111. 

365. 

45. 

162. 

531. 

-0.9 

0.515 

72.4 

42.2 

114. 

375. 

135. 

116. 

381. 

45. 

165. 

541. 

0.5 

0.524 

72.0 

46.0 

109. 

357. 

135. 

118. 

388. 

45. 

163. 

533. 

2.4 

0.514 

72.1 

49.8 

115. 

378. 

135. 

119. 

390. 

45. 

168. 

550. 

0.9 

0.532 

71.7 

53.6 

116. 

381. 

135. 

121. 

397. 

45. 

170. 

557. 

1.2 

0.539 

71.4 

57.4 

113. 

371. 

135. 

126. 

412. 

45. 

171. 

561. 

3.0 

0.541 

71.1 

61.2 

118. 

386. 

135. 

125. 

409. 

45. 

173. 

569. 

1.7 

0.551 

71.0 

65.0 

119. 

392. 

135. 

123. 

402. 

45. 

173. 

568. 

0.7 

0.552 

71.1 

68.8 

115. 

378. 

135. 

124. 

407. 

45. 

171. 

562. 

2.1 

0.543 

71.2 

72.6 

116. 

381. 

135. 

125. 

410. 

45. 

173. 

566. 

2.1 

0.548 

71.0 

76.4 

111. 

363. 

135. 

125. 

410. 

45. 

169. 

553. 

3.5 

0.533 

71.3 

80.2 

112. 

369. 

135. 

124. 

406. 

45. 

169. 

555. 

2.7 

0.535 

71.3 

84.0 

116. 

379. 

135. 

126. 

415. 

45. 

173. 

568. 

2.6 

0.549 

70.9 

87.8 

124. 

408. 

135. 

129. 

422. 

45. 

181. 

594. 

1.0 

0.578 

70.3 

91.6 

127. 

418. 

135. 

129. 

424. 

45. 

184. 

603. 

0.4 

0.588 

70.1 

95.4 

115. 

376. 

135. 

130. 

425. 

45. 

175. 

573. 

3.5 

0.553 

70.7 


SUCTION SIDE 


DEG K 
DEG R 


RELATIVE 
MACH NO 


1.704 

1.701 

1.713 

1.717 

1.708 

1.699 

1.697 

1.695 

1.707 

1.695 

1.667 
1.693 
1.692 

1.670 
1.692 
1.704 
1.682 
1.684 
1.661 

1.671 
1.679 
1.713 
1.726 

1.668 



APPENDIX D (Cont'd) 

LASER DOPPLER YELOCIMETER DATA 
952 SPAN 1002 SPEED PEAK EFF X/B = .18 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 40.825 
16.073 

CM, 

IN 

PHI = -18.3 

DEG, 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 

10.4 

191. 

627. 

60. 

194. 

637. 

15. 

14.4 

193. 

632. 

60. 

184. 

604. 

15. 

18.4 

166. 

543. 

60. 

188. 

617. 

15. 

22.4 

174. 

570. 

60. 

221. 

726. 

15. 

26.4 

168. 

550. 

60. 

173. 

569. 

15. 

30.4 

167. 

547. 

60. 

144. 

473. 

15. 

38.4 

135. 

443. 

105. 

144. 

472. 

60. 

42.4 

137. 

451. 

105. 

141. 

463. 

60. 

46.4 

164. 

538. 

105. 

144. 

472. 

60. 

50.5 

168. 

551. 

105. 

150. 

493. 

60. 

54.5 

152. 

500. 

105. 

147. 

481. 

60. 

58.5 

157. 

514. 

105. 

147. 

481. 

60. 

62.5 

174. 

572. 

105. 

153. 

503. 

60. 

66.5 

150. 

491. 

105. 

164. 

537. 

60. 

70.5 

155. 

510. 

105. 

184. 

604. 

60. 

74.5 

192. 

631. 

105. 

175. 

573. 

60. 

78.5 

176. 

577. 

105. 

174. 

571. 

60. 

82.5 

169. 

554. 

105. 

183. 

602. 

60. 

86.5 

150. 

493. 

105. 

150. 

491. 

60. 

90.5 

188. 

616. 

105. 

153. 

501. 

60. 

94.5 

167. 

548. 

105. 

158. 

520. 

60. 


SUCTION SIDE 


STD DAY 

TTREL = 

429. DEG 
773. DEG 

K, 

R 

UPSTREAM 

TTABS « 

281 . DEG K 
505. DEG R 

VZ- -CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

125. 

412. 

53.6 


0.570 

70.0 

1.023 

135. 

442. 

49.4 


0.565 

69.3 

1.074 

94. 

310. 

61.3 


0.523 

74.6 

0.985 

82. 

269. 

68.7 


0.586 

75.0 

0.863 

108. 

354. 

54.8 


0.507 

73.4 

1.056 

128. 

418. 

42.6 


0.486 

72.1 

1.193 

150. 

493. 

11.9 


0.471 

72.5 

1.536 

151. 

495. 

9.3 


0.473 

72.6 

1.565 

171. 

561. 

-1.5 


0.547 

71.5 

1.723 

176. 

578. 

-0.1 


0.563 

70.8 

1.713 

164. 

537. 

4.8 


0.515 

71.6 

1.630 

167. ’ 

547. 

2.9 


0.527 

71.5 

1.658 

182. 

597. 

-1.3 


0.584 

70.4 

1.740 

168. 

551. 

13.7 


0.529 

70.2 

1.524 

180. 

590. 

19.0 


0.573 

68.1 

1.460 

203. 

665. 

0.9 


0.652 

68.1 

1.745 

191. 

625. 

6.8 


0.603 

68.5 

1.637 

189. 

620. 

13.2 


0.597 

67.8 

1.544 

163. 

535. 

7.2 


0.513 

71.5 

1.600 

191. 

627. 

-6.5 


0.632 

70.0 

1.840 

178. 

586. 

3.9 


0.565 

70.2 

1.661 



APPENDIX D (Coni;' d ) 

LASER DOPPLER VELOCIMETER DATA 
95% SPAN 100% SPEED PEAK EFF X/B = .26 PASSAGE NO. 1 


STD DAY RPM = 12470.4, RADIUS ■ 40.648 CM, PHI = -18.3 DEG, STD DAY TTRF.L = 428. DEG K, UPSTREAM TTABS = 281. DEG K 

16.003 IN 771. DEG R 505. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

6.1 

111. 

363. 

105. 

229. 

750. 

60. 

164. 

538. 

47.5 

0.662 

63.8 

1.042 

10.2 

119. 

392. 

105. 

236. 

774. 

60. 

173. 

568. 

45.8 

0.680 

62.6 

1.059 

14.2 

124. 

408. 

105. 

250. 

819. 

60. 

182. 

596. 

46.5 

0.719 

60.6 

1.036 

18.3 

130. 

427. 

105. 

261. 

85-5. 

60. 

190. 

623. 

46.4 

0.749 

58.9 

1.027 

22.4 

127. 

417. 

105. 

267. 

877. 

60. 

190. 

624. 

48.1 

0.770 

57.8 

0.992 

26.5 

126. 

412. 

105. 

273. 

895. 

60. 

191. 

627. 

49.2 

0. 787 

56.9 

0.969 

30.6 

120. 

395. 

105. 

276. 

904. 

60. 

188. 

618. 

50.9 

0.798 

56.4 

0.938 

34.6 

119. 

389. 

105. 

268. 

879. 

60. 

184. 

605. 

50.5 

0.776 

57.7 

0.952 

38.7 

118. 

386. 

105. 

264. 

867. 

60. 

182. 

598. 

50.3 

0.766 

58.3 

0.959 

42.8 

138. 

454. 

105. 

252. 

827. 

60. 

193. 

632. 

42.6 

0.723 

60.1 

1.094 

46.9 

161. 

527. 

105. 

242. 

794. 

60. 

205. 

672. 

33.5 

0.703 

61.4 

1.241 

50.9 

175. 

574. 

105. 

223. 

732. 

60. 

208. 

683. 

23.8 

0.675 

63.5 

1.394 

55.0 

200. 

655. 

105. 

222. 

729. 

60. 

225. 

740. 

14.9 

0.718 

63.2 

1.546 

59.1 

179. 

588. 

105. 

221. 

726. 

60. 

211. 

691. 

21.7 

0.678 

63.6 

1.427 

63.2 

210. 

688. 

105. 

215. 

706. 

60. 

230. 

755. 

9.3 

0.734 

63.8 

1.644 

67.3 

188. 

616. 

105. 

214. 

701. 

60. 

214. 

701. 

16.4 

0.680 

64.3 

1.511 

71 .3 

188. 

616. 

105. 

209. 

685. 

60. 

212. 

696. 

14.8 

0.673 

64.8 

1.534 

75.4 

193. 

632. 

105. 

202. 

664. 

60. 

213. 

699. 

10.9 

0.676 

65.4 

1.595 

79.5 

207. 

678. 

105. 

199. 

654. 

60. 

222. 

728. 

5.0 

0.711 

65.4 

1.704 

83.6 

187. 

612. 

105. 

192. 

629. 

60. 

205. 

672. 

9.4 

0.648 

66.5 

1.609 

87.6 

192. 

629. 

105. 

188. 

616. 

60. 

207. 

679. 

6.1 

0.659 

66.8 

1.663 

91.7 

176. 

578. 

105. 

183. 

602. 

60. 

194. 

638. 

10.3 

0.614 

67.6 

1.584 

95.8 

187. 

614. 

105. 

180. 

589. 

60. 

201 . 

659. 

4.6 

0.639 

67.7 

1.676 

99.9 

SUCTION SIDE 

183. 

602. 

105. 

180. 

592. 

60. 

198. 

651. 

6.3 

0.629 

67.7 

1.647 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 100% SPEED PEAK EFF X/B = .39 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 40.467 
15.932 

CM. 

IN 

PHI = -18.3 

DEG, 

STD DAY 

TTREL = 

427. DEG K, 
769. DEG R 

UPSTREAM TTABS = 281 . 

505. 

DEG K 
DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

5.3 

256. 

841. 

60. 

250. 

821. 

15. 

176. 

576. 

50.8 

0.745 

59.4 

0.954 

9.5 

264. 

865. 

60. 

247. 

809. 

15. 

188. 

618. 

47.9 

0.760 

58.2 

0.995 

13.8 

273. 

896. 

60. 

239. 

783. 

15. 

207. 

679. 

43.3 

0.782 

56.8 

1 .066 

18.0 

289. 

947. 

60. 

237. 

778. 

15. 

230. 

754. 

39.2 

0.828 

54.7 

1 .131 

22.2 

302. 

991. 

60. 

236. 

774. 

15. 

249. 

817. 

36.0 

0.871 

53.0 

1 .191 

26.5 

305. 

1000. 

60. 

237. 

777. 

15. 

252. 

828. 

35.6 

0.880 

52.6 

1.198 

30.7 

308. 

1010. 

60. 

246. 

808. 

15. 

250. 

819. 

37.5 

0.885 

52.0 

1.163 

34.9 

308. 

1009. 

60. 

262. 

858. 

15. 

238. 

782. 

41.5 

0.879 

51.7 

1.087 

39.2 

299. 

981. 

60. 

255. 

836. 

15. 

231. 

759. 

41.6 

0.855 

53.0 

1.006 

43.4 

323. 

1061. 

60. 

251. 

823. 

15. 

268. 

879. 

35.5 

0.935 

50.1 

1.206 

47.7 

275. 

903. 

60. 

240. 

786. 

15. 

209. 

687. 

43.0 

0.788 

56.5 

1.069 

51.9 

264. 

866. 

60. 

224. 

734. 

15. 

205. 

673. 

41.2 

0.757 

58.2 

1.104 

56.1 

251. 

824. 

60. 

206. 

677. 

15. 

200. 

656. 

39.2 

0.722 

60.1 

1.143 

60.4 

240. 

789. 

60. 

193. 

634. 

15. 

194. 

638. 

37.8 . 

0.693 

61.5 

1 .171 

64.6 

231. 

758. 

60. 

188. 

618. 

15. 

185. 

607. 

38.7 

0.666 

62.9 

1.162 

73.1 

196. 

643. 

105. 

187. 

612. 

60. 

210. 

688. 

4.1 

0.670 

66.7 

1.692 

77.3 

208. 

682. 

105. 

189. 

620. 

60. 

219. 

719. 

0.9 

0.709 

66.3 

1.762 

81.6 

205. 

674. 

105. 

183. 

601. 

60. 

215. 

706. 

-0.4 

0.699 

66.8 

1.777 

85.8 

200. 

657. 

105. 

180. 

590. 

60. 

210. 

690. 

0.1 

0.680 

67.3 

1.758 

90.1 

197. 

645. 

105. 

177. 

580. 

60. 

206. 

677. 

0.2 

0.666 

67.6 

1.749 

94.3 

192. 

629. 

105. 

176. 

577. 

60. 

203. 

665. 

1.6 

0.650 

67.8 

1.720 

98.5 

SUCTION SIDE 

184. 

603. 

105. 

176. 

579. 

60. 

197. 

647. 

4.7 

0.627 

67.9 

1.663 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 
9 5% SPAN 100% SPEED PEAK EFF X/B = .52 PASSAGE NO. 1 


STD DAY RPH = 

12470.4, 

RADIUS 

= 40.287 CM, PHI 
15.861 IN 

= -18.3 

DEG, 

STD DAY 

TTREL = 

426. DEG K, 
766. DEG R 

UPSTREAM TTABS = 281 . 

505. 

DEG K 
DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

0.9 

237. 

777. 

60. 

264. 

866. 

15. 

139. 

455. 

60.0 

0.724 

63.0 

0.829 

5.4 

243. 

798. 

60. 

273. 

897. 

15. 

141. 

462. 

60.5 

0.746 

61.8 

0.808 

9.8 

255. 

838. 

60. 

265. 

868. 

15. 

164. 

538. 

54.9 

0.756 

59.4 

0.883 

14.2 

266. 

874. 

60. 

259. 

851. 

15. 

183. 

600. 

50.7 

0.774 

57.5 

0.942 

18.6 

272. 

891. 

60. 

245. 

804. 

15. 

200. 

657. 

45.4 

0.780 

56.8 

1.026 

23.1 

279. 

915. 

60. 

222. 

727. 

15. 

227. 

746. 

37.0 

0.804 

56.0 

1.167 

27.5 

287. 

941. 

60. 

209. 

685. 

15. 

247. 

812. 

31.7 

0.840 

55.1 

1.265 

31.9 

292. 

958. 

60. 

210. 

688. 

15. 

254. 

833. 

30.9 

0.858 

54.4 

1.282 

36.3 

286. 

939. 

60. 

208. 

681. 

15. 

247. 

812. 

31.5 

0.838 

55.2 

1.269 

40.8 

283. 

930. 

60. 

212. 

696. 

15. 

240. 

789. 

33.3 

0.825 

55.5 

1.234 

45.2 

281. 

921. 

60. 

212. 

695. 

15. 

237. 

777. 

33.8 

0.815 

55.8 

1.224 

49.6 

273. 

897. 

60. 

212. 

695. 

15. 

227. 

744. 

35.5 

0.791 

56.8 

1.195 

54.0 

268. 

878. 

60. 

208. 

684. 

15. 

221. 

725. 

35.8 

0.773 

57.6 

1.190 

58.5 

258. 

848. 

60. 

201. 

660. 

15. 

214. 

701. 

35.7 

0.747 

58.8 

1.192 

62.9 

247. 

812. 

60. 

194. 

635. 

15. 

204. 

669. 

36.0 

0.715 

60.4 

1.190 

67.3 

240. 

788. 

60. 

187. 

612. 

15. 

199. 

652. 

35.6 

0.695 

61.4 

1.200 

71.7 

230. 

755. 

60. 

175. 

574. 

15. 

193. 

634. 

34.3 

0.668 

62.7 

1.223 

76.2 

215. 

704. 

60. 

158. 

519. 

15. 

184. 

603. 

32.4 

0.627 

64.7 

1.256 

80.6 

202. 

663. 

60. 

148. 

486. 

15. 

174. 

570. 

32.1 

0.592 

66.3 

1.266 

85.0 

190. 

622. 

60. 

143. 

469. 

15. 

160. 

525. 

33.8 

0.554 

68.1 

1.252 

89.4 

178. 

585. 

60. 

159. 

523. 

15. 

133. 

435. 

44.8 

0.521 

70.5 

1.135 

93.9 

176. 

577. 

60. 

209. 

686. 

15. 

94. 

307. 

64.3 

0.568 

73.4 

0.903 

98.3 

SUCTION SIDE 

193. 

634. 

60. 

242. 

794. 

15. 

94. 

309. 

67.6 

0.641 

71.6 

0.806 


APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 





95% ! 

SPAN 100% 

SPEED 

PEAK EFF 

X/B = . 

,65 PASSAGE HO. 1 



STD DAY RPM » 

12470.4, 

RADIUS 

= 40.107 
15.790 

CM, PHI 
IN 

= -18. 

,3 DEG, 

STD DAY 

TTREL = 

424. DEG K, 
764. DEG R 

UPSTREAM TTABS = 281 
505 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

PRESSURE SIDE 

1.8 

227. 

744. 

60. 

296. 

971. 

15. 

102. 

334. 

70.2 

0.765 

66.0 

6.2 

226. 

740. 

60. 

272. 

893. 

15. 

117. 

385. 

65.2 

0.723 

65.4 

10.6 

224. 

735. 

60. 

250. 

821. 

15. 

131. 

429. 

60.1 

0.689 

65.1 

15.0 

220. 

723. 

60. 

224. 

736. 

15. 

144. 

474. 

53.7 

0.654 

65.1 

19.4 

222. 

729. 

60. 

226. 

741. 

15. 

146. 

478. 

53.6 

0.659 

64.8 

23.8 

226. 

741. 

60. 

216. 

708. 

15. 

158. 

518. 

49.4 

0.659 

63.9 

28.2 

237. 

778. 

60. 

208. 

681. 

15. 

180. 

589. 

43.4 

0.683 

61.9 

32.6 

244. 

802. 

60. 

199. 

654. 

15. 

196. 

642. 

38.7 

0.704 

60.7 

37.0 

251. 

823. 

60. 

184. 

603. 

15. 

216. 

707. 

32.1 

0.733 

59.7 

41.4 

254. 

832. 

60. 

185. 

608. 

15. 

218. 

716. 

31.9 

0.741 

59.3 

45.7 

255. 

835. 

60. 

191. 

628. 

15. 

215. 

706. 

33.6 

0.740 

59.2 

50.1 

257. 

844. 

60. 

198. 

650. 

15. 

214. 

703. 

35.1 

0.745 

58.9 

54.5 

257. 

844. 

60. 

202. 

664. 

15. 

211. 

693. 

36.4 

0.743 

58.9 

58.9 

255. 

836. 

60. 

206. 

675. 

15. 

205. 

674. 

38.1 

0.734 

59.2 

63.3 

254. 

832. 

60. 

202. 

662. 

15. 

206. 

677. 

37.1 

0.732 

59.4 

67.7 

247. 

811. 

60. 

201. 

660. 

15. 

198. 

650. 

38.6 

0.712 

60.3 

72.1 

246. 

807. 

60. 

197. 

647. 

15. 

199. 

654. 

37.6 

0.709 

60.5 

76.5 

239. 

785. 

60. 

188. 

616. 

15. 

197. 

645. 

36.3 

0.692 

61.4 

80.9 

236. 

774. 

60. 

176. 

577. 

15. 

201. 

658. 

33.1 

0.687 

61.7 

85.3 

232. 

761. 

60. 

175. 

574. 

15. 

196. 

642. 

33.8 

0.675 

62.3 

89.7 

231. 

757. 

60. 

185. 

606. 

15. 

187. 

614. 

37.5 

0.667 

62.6 

94.1 

237. 

777. 

60. 

223. 

733. 

15. 

168. 

550. 

48.5 

0.688 

62.1 

98.5 

246. 

807. 

60. 

289. 

949. 

15. 

133. 

437. 

63.5 

0.772 

61.3 


SUCTION SIDE 


DEG K 
DEG R 


RELATIVE 
MACH NO 


0.665 
0.758 
0.846 
0.949 
0.947 
1.004 
1 .079 

1.145 
1.248 
1.251 

1.223 
1.198 
1.176 
1.151 
1 .166 

1.146 
1.161 
1.185 
1.234 

1.224 
1.170 
1.004 
0.745 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 100% SPEED PEAK EFF 


STD DAY RPM = 

12470.4, 

RADIUS 

= 39.929 

CM, 

PHI = -18.3 

DEG, 




15.720 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 







11.3 

128. 

421. 

90. 

254. 

834. 

0 . 

15.5 

140. 

460. 

90. 

205. 

674. 

0 . 

19.7 

147. 

483. 

90. 

183. 

600. 

0 . 

23.9 

150. 

492. 

90. 

173. 

567. 

0 . 

28.2 

153. 

501. 

90. 

164. 

538. 

0 . 

32.4 

156. 

511. 

90. 

160. 

526. 

0 . 

36.6 

159. 

523. 

90. 

159. 

521. 

0 . 

40.8 

163. 

536. 

90. 

163. 

535. 

0 . 

45.0 

163. 

535. 

90. 

166. 

544. 

0 . 

49.3 

168. 

551. 

90. 

166. 

546. 

0 . 

53,5 

173. 

566. 

90. 

170. 

558. 

0 . 

57.7 

177. 

580. 

90. 

166. 

545. 

0 . 

61.9 

187. 

612. 

90. 

156. 

511. 

0 . 

66.1 

194. 

637. 

90. 

149. 

490. 

0 . 

70.4 

198. 

650. 

90. 

151. 

494. 

0 . 

74.6 

198. 

651. 

90. 

151. 

494. 

0 . 

78.8 

202. 

662. 

90. 

148. 

484. 

0 . 

83.0 

209. 

686. 

90. 

139. 

457. 

0 . 

87.2 

210. 

690. 

90. 

139. 

457. 

0 . 

91.5 

SUCTION SIDE 

209. 

687. 

90. 

148. 

486. 

0 . 


X/B = .78 PASSAGE NO. 1 


STD DAY TTREL = 

423. DEG K, 

UPSTREAM 

1 TTABS = 

281 . 

DEG K 



762. DEG R 



505. 

DEG R 

VZ--i 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS 

FPS 

DEG 

MACH NO 

DEG 


MACH NO 

130. 

427. 

63.2 

0.747 

62.6 


0.761 

142. 

466. 

55.7 

0.671 

64.5 


0.909 

149. 

490. 

51.2 

0.644 

64.9 


0.983 

152. 

499. 

49.1 

0.632 

65.2 


1.016 

155. 

508. 

47.0 

0.623 

65.4 


1.046 

158. 

518. 

45.8 

0.624 

65.1 


1.062 

162. 

530. 

44.9 

0.630 

64.7 


1.072 

166. 

543. 

44.9 

0.645 

63.9 


1.065 

165. 

542. 

45.5 

0.649 

63.8 


1.056 

170. 

558. 

44.7 

0.661 

63.1 


1.062 

175. 

574. 

44.6 

0.677 

62.2 


1.059 

179. 

588. 

43.2 

0.681 

61.9 


1.078 

189. 

620. 

39.9 

0.690 

61.3 


1.125 

197. 

646. 

37.6 

0.701 

60.7 


1.158 

201. 

659. 

37.2 

0.713 

60.2 


1.162 

201. 

660. 

37.2 

0.713 

60.1 


1.162 

204. 

671. 

36.2 

0.719 

59.9 


1.178 

212. 

695. 

33.7 

0.729 

59.6 


1.217 

213. 

699. 

33.5 

0.733 

59.4 


1.220 

212. 

696. 

35.3 

0.740 

59.0 


1.191 



APPENDIX D (Coni' di 
LASER DOPPLER VELOCIMETER DATA 


95% SPAN 100% SPEED PEAK EFF 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 39.748 CM, PHI 

= -18.3 

DEG, 





15.649 

IN 



PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 







11.5 


132. 

432. 

90. 

251. 

824. 

0 . 

15.5 


139. 

456. 

90. 

234. 

769. 

0 . 

19.5 


147. 

481. 

90. 

210. 

688. 

0 . 

23.5 


149. 

489. 

90. 

194. 

638. 

0 . 

27.5 


148. 

485. 

90. 

183. 

601. 

0 . 

31.5 


143. 

470. 

90. 

183. 

599. 

0 . 

35.5 


141. 

461. 

90. 

183. 

599. 

0 . 

39.5 


139. 

457. 

90. 

185. 

606. 

0 . 

43.5 


139. 

457. 

90. 

186. 

611. 

0 . 

47.5 


143. 

468. 

90. 

184. 

604. 

0 . 

51.5 


146. 

479. 

90. 

184. 

605. 

0 . 

55.5 


150. 

493. 

90. 

183. 

600. 

0 . 

59.5 


154. 

506. 

90. 

179. 

588. 

0 . 

63.5 


159. 

522. 

90. 

175. 

574. 

0 . 

67.5 


163. 

536. 

90. 

176. 

578. 

0 . 

71.5 


166. 

546. 

90. 

174. 

571. 

0 . 

75.5 


172. 

563. 

90. 

172. 

563. 

0 . 

79.5 


178. 

585. 

90. 

161. 

529. 

0 . 

83.5 


186. 

610. 

90. 

152. 

500. 

0 . 

87.5 


196. 

644. 

90. 

151. 

494. 

0 . 

91.5 


200. 

656. 

90. 

158. 

518. 

0 . 

SUCTION 

SIDE 








X/B = .91 PASSAGE NO. 1 


STD DAY TTREL = 

422. DEG K, 

UPSTREAM TTABS = 

281. DEG K 



760. DEG R 



505. DEG R 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

133. 

438. 

62.3 

0.747 

62.0 

0.769 

141. 

462. 

59.3 

0.725 

62.2 

0.823 

149. 

487. 

55.0 

0.691 

63.0 

0.901 

151. 

496. 

52.5 

0.668 

63.7 

0.947 

150. 

492. 

51.1 

0.646 

64.7 

0.978 

145. 

476. 

51.9 

0.636 

65.4 

0.973 

142. 

467. 

52.4 

0.630 

65.8 

0.969 

141. 

463. 

53.0 

0.632 

65.9 

0.961 

141. 

463. 

53.2 

0.635 

65.8 

0.957 

145. 

474. 

52.2 

0.637 

65.4 

0.968 

148. 

485. 

51.6 

0.644 

64.9 

0.971 

152. 

500. 

50.6 

0.650 

64.3 

0.982 

156. 

513. 

49.3 

0.652 

64.0 

0.998 

161. 

529. 

47.7 

0.655 

63.6 

1.018 

166. 

543. 

47.2 

0.666 

62.9 

1.021 

169. 

553. 

46.3 

0.670 

62.6 

1.032 

174. 

571. 

45.0 

0.677 

62.0 

1 .048 

181. 

593. 

42.1 

0.678 

61.8 

1.090 

188. 

618. 

39.3 

0.684 

61.4 

1.129 

199. 

653. 

37.5 

0.708 

60.2 

1 .153 

203. 

665. 

38.3 

0.727 

59.3 

1.138 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 100% SPEED PEAK EFF X/B = 1.0 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 39.624 
15.600 

CM, PHI 
IN 

= -18.3 

DEG, 

STD DAY 

TTREL = 

421. DEG K, 
758. DEG R 

UPSTREAM 

TTABS = 281 . 
505. 

DEG K 
DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

9.7 

113. 

371. 

90. 

265. 

871. 

0 . 

115. 

376. 

66.9 

0.752 

64.1 

0.704 

13.5 

134. 

439. 

90. 

255, 

835. 

0 . 

136. 

445. 

62.3 

0.757 

61.2 

0.761 - 

17.3 

144. 

472. 

90. 

224. 

734. 

0 . 

146. 

478. 

57.3 

0.713 

62.2 

0.856 

21.1 

148. 

485. 

90. 

211. 

693. 

0 . 

150. 

492. 

55.0 

0.697 

62.5 

0.896 

24.9 

155. 

509. 

90. 

194. 

637. 

0 . 

157. 

516. 

51 .4 

0.680 

62.7 

0.954 

28.7 

155. 

507. 

90. 

186. 

610. 

0 . 

157. 

514. 

50.3 

0.664 

63.4 

0.976 

32.5 

150. 

491. 

90. 

183. 

599. 

0 . 

152. 

498. 

50.7 

0.649 

64.3 

0.979 

36.3 

143. 

468. 

90. 

185. 

608. 

0 . 

145. 

474. 

52.4 

0.640 

65.2 

0.961 

40.1 

142. 

465. 

90. 

186. 

610. 

0 . 

144. 

471. 

52.7 

0.639 

65.3 

0.958 

43.9 

139. 

457. 

90. 

187. 

612. 

0 . 

141. 

463. 

53.3 

0.636 

65.6 

0.953 

47.7 

142. 

466. 

90. 

185. 

607. 

0 . 

144. 

472. 

52.5 

0.638 

65.3 

0.961 

51.5 

140. 

459. 

90. 

184. 

603. 

0 . 

142. 

465. 

52.7 

0.632 

65.7 

0.961 

55.3 

144. 

473. 

90. 

181. 

595. 

0 . 

146. 

479. 

51.5 

0.636 

65.2 

0.974 

59.1 

142. 

465. 

90. 

180. 

590. 

0 . 

144. 

471. 

51.8 

0.628 

65.7 

0.975 

62.9 

149. 

488. 

90. 

180. 

591. 

0 . 

151. 

495. 

50.5 

0.643 

64.6 

0.985 

66.7 

147. 

482. 

90. 

179. 

588. 

0 . 

149. 

488. 

50.7 

0.637 

65.0 

0.985 

70.5 

153. 

503. 

90. 

174. 

571. 

0 . 

155. 

510. 

48.6 

0.642 

64.4 

1.009 

74.3 

156. 

513. 

90. 

172. 

563. 

0 . 

158. 

520. 

47.7 

0.644 

64.1 

1.021 

78.1 

166. 

545. 

90. 

166. 

545. 

0 . 

168. 

552. 

45.0 

0.657 

63.1 

1.052 

81.9 

159. 

523. 

90. 

158. 

517. 

0 . 

162. 

530. 

44.7 

0.629 

64.6 

1.067 

85.7 

163. 

534. 

90. 

168. 

552. 

0 . 

165. 

541. 

45.9 

0.653 

63.4 

1.040 

89.5 

172. 

565. 

90. 

171. 

562. 

0 . 

175. 

573. 

44.8 

0.679 

61.9 

1.047 

93.3 

175. 

573. 

90. 

181. 

595. 

0 . 

177. 

581. 

46.1 

0.700 

60.8 

1.022 


SUCTION SIDE 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 100% SPEED PEAK EFF 

STD DAY RPH = 12470.4, RADIUS = 39.487 CM, PHI = -18.3 DEG 

15.546 IN 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 

1.4 

215. 

704. 

60. 

266. 

874. 

0 . 

5.2 

221. 

726. 

60. 

289. 

948. 

0 . 

9.0 

228. 

748. 

60. 

277. 

909. 

0 . 

12.8 

235. 

772. 

60. 

261. 

856. 

0 . 

16.6 

235. 

770. 

60. 

239. 

784. 

0 . 

20.4 

232. 

761. 

60. 

223. 

732. 

0 . 

24.2 

231. 

759. 

60. 

203. 

666. 

0 . 

28.0 

233. 

763. 

60. 

193. 

634. 

0 . 

31.8 

232. 

762. 

60. 

180. 

591. 

0 . 

35.6 

232. 

760. 

60. 

179. 

588. 

0 . 

39.4 

228. 

747. 

60. 

182. 

596. 

0 . 

43.2 

223. 

730. 

60. 

184. 

605. 

0 . 

47.0 

219. 

720. 

60. 

184. 

604. 

0 . 

50.8 

218. 

716. 

60. 

182. 

596. 

0 . 

54.6 

216. 

710. 

60. 

180. 

590. 

0 . 

58.4 

215. 

707. 

60. 

178. 

583. 

0 . 

62.2 

216. 

709. 

60. 

177. 

581. 

0 . 

66.0 

216. 

710. 

60. 

176. 

579. 

0 . 

69.8 

217. 

712. 

60. 

175. 

575. 

0 . 

73.6 

220. 

721. 

60. 

172. 

563. 

0 . 

77.4 

218. 

716. 

60. 

165. 

542. 

0 . 

81.2 

218. 

715. 

60. 

164. 

538. 

0 . 

85.0 

219. 

720. 

60. 

165. 

540. 

0 . 

88.8 

225. 

737. 

60. 

173. 

566. 

0 . 

92.6 

226. 

741. 

60. 

193. 

632. 

0 . 

96.4 

232. 

761. 

60. 

203. 

667. 

0 . 


SUCTION SIDE 


X/B =1.1 PASSAGE NO. 1 


STD DAY 

TTREL = 

421. DEG K, 

UPSTREAM TTABS = 281 . 

DEG K 



757. DEG R 


505. 

DEG R 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

95. 

312. 

70.6 

0.732 

67.8 

0.674 

90. 

295. 

72.9 

0.776 

67.0 

0.611 

105. 

343. 

69.6 

0.765 

64.8 

0.658 

123. 

403. 

65.1 

0.752 

62.8 

0.722 

135. 

442. 

60.9 

0.725 

62.6 

0.796 

141. 

462. 

58.1 

0.704 

62.9 

0.846 

152. 

499. 

53.6 

0.685 

62.7 

0.917 

159. 

522. 

50.9 

0.682 

62.3 

0.955 

166. 

546. 

47.7 

0.675 

62.2 

1.004 

166. 

545. 

47.5 

0.673 

62.3 

1.006 

160. 

525. 

49.0 

0.664 

63.0 

0.990 

152. 

500. 

50.8 

0.654 

64.0 

0.970 

149. 

489. 

51.4 

0.646 

64.5 

0.966 

149. 

489. 

51.0 

0.642 

64.7 

0.973 

148. 

486. 

50.9 

0.637 

64.9 

0.977 

148. 

486. 

50.5 

0.633 

65.1 

0.984 

149. 

490. 

50.2 

0.635 

64.9 

0.987 

150. 

492. 

50.0 

0.635 

64.9 

0.990 

151. 

497. 

49.6 

0.636 

64.7 

0.995 

157. 

514. 

48.0 

0.641 

64.2 

1.014 

159. 

521. 

46.5 

0.634 

64.4 

1.036 

159. 

522. 

46.3 

0.633 

64.4 

1.040 

161. 

527. 

46.1 

0.637 

64.1 

1.040 

162. 

531. 

47.2 

0.653 

63.4 

1.019 

152. 

497. 

52.2 

0.666 

63.5 

0.946 

152. 

500. 

53.5 

0.687 

62.6 

0.917 



APPENDIX D (Cont'd) 

LASER DOPPLER YELOCIMETER DATA 
95% SPAN 95% SPEED PEAK EFF X/B = -.3 PASSAGE NO. 1 


STD DAY RPM = 

1 1846.9, 

RADIUS 

= 41 .4 20 

CM, 

PHI = -18.3 

DEG, 

STD DAY TTREL = 

419. DEG K, 

UPSTREAM 

TTABS = 

270. DEG K 





16.307 

IN 





755. DEG R 



486. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

YZ- -1 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













1.5 


84. 

276. 

135. 

87. 

287. 

45. 

125. 

411. 

1.1 

0.393 

75.5 

1.573 

5.3 


82. 

270. 

135. 

86. 

283. 

45. 

123. 

404. 

1.3 

0.386 

75.8 

1.569 

9.1 


78. 

257. 

135. 

84. 

277. 

45. 

119. 

390. 

2.1 

0.372 

76.2 

1 .557 

12.9 


76. 

248. 

135. 

82. 

268. 

45. 

115. 

377. 

2.2 

0.359 

76.6 

1.553 

16.7 


73. 

239. 

135. 

83. 

272. 

45. 

114. 

373. 

3.7 

0.355 

76.7 

1.539 

20.5 


68. 

224. 

135. 

81. 

267. 

45. 

109. 

359. 

5.0 

0.341 

77.1 

1.525 

24.3 


73. 

240. 

135. 

82. 

269. 

45. 

113. 

372. 

3.3 

0.354 

76.8 

1.543 

28.1 


77. 

252. 

135. 

85. 

278. 

45. 

118. 

387. 

2.8 

0.369 

76.3 

1.551 

31.9 


89. 

292. 

135. 

91. 

299. 

45. 

132. 

432. 

0.7 

0.414 

74.9 

1.585 

35.7 


103. 

339. 

135. 

96. 

315. 

45. 

146. 

478. 

-2.1 

0.463 

73.5 

1.633 

39.5 


106. 

349. 

135. 

96. 

315. 

45. 

148. 

485. 

-2.9 

0.472 

73.4 

1.646 

43.3 


101. 

333. 

135. 

97. 

319. 

45. 

145. 

476. 

-1.2 

0.460 

73.5 

1.623 

47.1 


101. 

333. 

135. 

94. 

310. 

45. 

143. 

470. 

-2.0 

0.455 

73.8 

1.629 

50.9 


99. 

326. 

135. 

94. 

310. 

45. 

142. 

465. 

-1.4 

0.449 

73.9 

1.620 

54.7 


97. 

317. 

135. 

94. 

308. 

45. 

139. 

457. 

-0.8 

0.440 

74.1 

1.610 

58.5 


99. 

326. 

135. 

94. 

308. 

45. 

141. 

463. 

-1.6 

0.448 

74.0 

1.621 

62.3 


92. 

303. 

135. 

93. 

305. 

45. 

135. 

444. 

0.2 

0.427 

74.5 

1.594 

66.1 


96. 

314. 

135. 

92. 

303. 

45. 

137. 

451. 

-1.0 

0.434 

74.3 

1.609 

69.9 


94. 

309. 

135. 

92. 

302. 

45. 

136. 

446. 

-0.7 

0.430 

74.5 

1.604 

73.7 


93. 

305. 

135. 

91. 

298. 

45. 

134. 

440. 

-0.7 

0.424 

74.7 

1.601 

77.5 


94. 

309. 

135. 

92. 

303. 

45. 

136. 

447. 

-0.6 

0.430 

74.4 

1.603 

81.3 


92. 

301. 

135. 

91. 

298. 

45. 

133. 

438. 

-0.3 

0.421 

74.7 

1.596 

85.1 


92. 

301. 

135. 

92. 

301. 

45. 

134. 

440. 

-0.0 

0.422 

74.6 

1.594 

88.9 


91. 

298. 

135. 

92. 

303. 

45. 

134. 

439. 

0.5 

0.421 

74.6 

1.589 

92.7 


90. 

296. 

135. 

93. 

305. 

45. 

134. 

439. 

0.9 

0.421 

74.6 

1.585 

96.5 

SUCTION 

SIDE 

91. 

300. 

135. 

92. 

301. 

45. 

134. 

439. 

0.1 

0.422 

74.7 

1.593 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 
95% SPAN 95% SPEED PEAK EFF X/B = -.1 PASSAGE NO. 1 


STD DAY 

RPM = 

11846.9, 

RADIUS 

= 41.143 

CM, 

PHI = -18 

3 DEG, 

STD DAY 

TTREL = 

418. DEG K, 

UPSTREAM TTABS = 

270. 

DEG K 





16.198 

IN 





752. DEG R 



486. 

DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

YZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 


MACH NO 

PRESSURE 

SIDE 














2.4 


104. 

340. 

135. 

95. 

312. 

45. 

145. 

476. 

-2.5 

0.462 

73.5 


1 .626 

6.2 


98. 

323. 

135. 

92. 

303. 

45. 

139. 

457. 

-1.8 

0.442 

74.1 


1.611 

10.0 


102. 

335. 

135. 

94. 

307. 

45. 

143. 

469. 

-2.5 

0.455 

73.8 


1.623 

13.8 


96. 

316. 

135. 

94. 

310. 

45. 

139. 

457. 

-0.5 

0.440 

74.0 


1.597 

17.6 


92. 

302. 

135. 

92. 

302. 

45. 

134. 

441. 

-0.0 

0.424 

74.5 


1.585 

21.4 


88. 

289. 

135. 

95. 

313. 

45. 

134. 

440. 

2.3 

0.421 

74.4 


1.561 

25.2 


89. 

291. 

135. 

96. 

315. 

45. 

135. 

443. 

2.3 

0.424 

74.3 


1.562 

29.0 


89. 

292. 

135. 

99. 

324. 

45. 

137. 

450. 

3.0 

0.430 

74.0 


1.558 

32.8 


87. 

284. 

135. 

96. 

316. 

45. 

134. 

438. 

3.1 

0.419 

74.4 


1 .553 

36.6 


91. 

299. 

135. 

100. 

328. 

45. 

140. 

458. 

2.6 

0.438 

73.7 


1.564 

40.4 


88. 

289. 

135. 

99. 

324. 

45. 

136. 

448. 

3.3 

0.428 

74.0 


1.554 

44.2 


92. 

303. 

135. 

101. 

333. 

45. 

142. 

465. 

2.7 

0.445 

73.5 


1.565 

48.0 


94. 

307. 

135. 

100. 

329. 

45. 

142. 

465. 

2.0 

0.445 

73.6 


1.573 

51.8 


98. 

320. 

135. 

101. 

333. 

45. 

145. 

477. 

1.1 

0.458 

73.2 


1.587 

55.6 


95. 

311. 

135. 

101. 

331. 

45. 

143. 

469. 

1.8 

0.450 

73.4 


1.577 

59.4 


100. 

327. 

135. 

100. 

327. 

45. 

146. 

478. 

-0.0 

0.460 

73.3 


1.600 

63.2 


98. 

322. 

135. 

95. 

313. 

45. 

141. 

464. 

-0.8 

0.447 

73.8 


1.602 

67.0 


82. 

269. 

135. 

93. 

304. 

45. 

128. 

419. 

3.5 

0.399 

75.0 


1.543 

70.8 


65. 

213. 

135. 

88. 

290. 

45. 

112. 

367. 

8.7 

0.349 

76.6 


1 .487 

74.6 


59. 

194. 

135. 

85. 

280. 

45. 

106. 

346. 

10.3 

0.330 

77.2 


1.472 

78.4 


80. 

261. 

135. 

88. 

289. 

45. 

122. 

402. 

2.9 

0.383 

75.6 


1.544 

82.2 


92. 

301. 

135. 

98. 

320. 

45. 

138. 

454. 

1.8 

0.435 

73.9 


1.571 

86.0 


107. 

351. 

135. 

98. 

322. 

45. 

150. 

492. 

-2.5 

0.478 

73.0 


1 .634 

89.8 


104. 

342. 

135. 

97. 

317. 

45. 

147. 

481. 

-2.2 

0.467 

73.3 


1.625 

93.6 


105. 

345. 

135. 

95. 

311. 

45. 

146. 

479. 

-3.0 

0.466 

73.5 


1.633 

97.4 

fllfTT 


104. 

340. 

135. 

97. 

318. 

45. 

147. 

481. 

-1.9 

0.466 

73.3 


1.622 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIHETER DATA 
95% SPAN 95% SPEED PEAK EFF X/B = 0.0 PASSAGE NO. 1 


STD DAY 

RPM = 

11846.9, 

RADIUS 

* 41.006 

CM, 

PHI = -18.3 

DEG, 

STD DAY TTREL = 

417. DEG 

K, 

UPSTREAM TTABS = 

270. DEG K 





16.144 

IN 





751. DEG 

R 



486. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ-- 

CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 














5.0 


100. 

329. 

135. 

94. 

308. 

45. 

142. 

465. 

-1.9 


0.450 

73.8 

1 .609 

8.8 


98. 

321. 

135. 

89. 

292. 

45. 

136. 

448. 

-2.7 


0.433 

74.4 

1.610 

12.6 


97. 

318. 

135. 

85. 

280. 

45. 

133. 

437. 

-3.6 


0.423 

74.8 

1 .614 

16.4 


98. 

323. 

135. 

92. 

302. 

45. 

139. 

457. 

-1.9 


0.441 

74.1 

1.605 

20.2 


98. 

321. 

135. 

87. 

285. 

45. 

135. 

443. 

-3.4 


0.429 

74.6 

1.615 

24.0 


96. 

315. 

135. 

87. 

287. 

45. 

134. 

440. 

-2.7 


0.425 

74.7 

1 .606 

27.8 


96. 

315. 

135. 

89. 

292. 

45. 

135. 

443. 

-2.2 


0.428 

74.5 

1 .602 

31.6 


91. 

299. 

135. 

99. 

324. 

45. 

139. 

455. 

2.3 


0.436 

73.8 

1 .561 

35.4 


96. 

314. 

135. 

94. 

308. 

45. 

138. 

454. 

-0.6 


0.437 

74.0 

1.590 

39.2 


97. 

319. 

135. 

100. 

329. 

45. 

144. 

473. 

0.9 


0.455 

73.3 

1.582 

43.0 


96. 

314. 

135. 

107. 

351. 

45. 

148. 

486. 

3.2 


0.465 

72.7 

1 .562 

46.8 


98. 

320. 

135. 

107. 

350. 

45. 

149. 

489. 

2.6 


0.469 

72.5 

1.570 

50.6 


99. 

324. 

135. 

no. 

361. 

45. 

153. 

500. 

3.1 


0.480 

72.2 

1.568 

54.4 


96. 

314. 

135. 

115. 

377. 

45. 

154. 

505. 

5.2 


0.483 

71.9 

1.546 

58.2 


96. 

315. 

135. 

115. 

377. 

45. 

154. 

506. 

5.1 


0.484 

71.8 

1 .547 

62.0 


104. 

342. 

135. 

115. 

378. 

45. 

160. 

526. 

2.9 


0.506 

71.4 

1.581 

65.8 


104. 

342. 

135. 

111. 

363. 

45. 

157. 

515. 

1.7 


0.496 

71.8 

1 .590 

69.6 


103. 

337. 

135. 

116. 

381. 

45. 

160. 

525. 

3.5 


0.504 

71.3 

1.572 

73.4 


102. 

334. 

135. 

115. 

377. 

45. 

158. 

519. 

3.5 


0.499 

71.5 

1 .571 

77.2 


105. 

346. 

135. 

119. 

391 . 

45. 

164. 

538. 

3.5 


0.518 

70.9 

1 .578 

81 .0 


101. 

330. 

135. 

117. 

384. 

45. 

159. 

522. 

4.3 


0.500 

71.4 

1 .562 

84.8 


98. 

323. 

135. 

120. 

395. 

45. 

160. 

525. 

5.7 


0.502 

71.1 

1 .546 

88.6 


109. 

359. 

135. 

119. 

389. 

45. 

167. 

546. 

2.3 


0.527 

70.7 

1 .596 

92.4 

SUCTION 

SIDE 

87. 

285. 

135. 

119. 

389. 

45. 

150. 

492. 

8.8 


0.470 

72.0 

1.503 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 
95% SPAN 95% SPEED PEAK EFF X/B = .13 PASSAGE NO. 1 


STD DAY 

RPM = 

11846.9, 

RADIUS 

= 40.825 

CM, 

PHI = -18.3 

DEG, 

STD DAY 

TTREL = 

416. DEG K, 

UPSTREAM TTABS = 

270. DEG K 





16.073 

IN 





749. DEG R 



486. DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ-CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













7.8 


151. 

496. 

60. 

140. 

459. 

15. 

111. 

365. 

47.2 

0.457 

73.2 

1.101 

11.8 


170. 

559. 

60. 

157. 

516. 

15. 

126. 

412. 

47.0 

0.512 

70.4 

1.070 

15.8 


149. 

489. 

60. 

165. 

540. 

15. 

90. 

296. 

59.3 

0.478 

75.0 

0.980 

19.7 


122. 

399. 

60. 

166. 

544. 

15. 

51. 

166. 

72.9 

0.455 

81.2 

0.917 

23.7 


113. 

372. 

60. 

111. 

365. 

15. 

79. 

258. 

51.2 

0.353 

78.5 

1.146 

27.7 


116. 

382. 

60. 

92. 

302. 

15. 

97. 

318. 

36.7 

0.351 

76.7 

1.249 

31.6 


119. 

391. 

60. 

74. 

243. 

15. 

114. 

374. 

23.1 

0.371 

75.3 

1.353 

35.6 


121 . 

397. 

60. 

75. 

246. 

15. 

116. 

381 . 

22.9 

0.376 

75.0 

1.353 

39.6 


129. 

422. 

60. 

91 . 

297. 

15. 

115. 

379. 

29.7 

0.390 

74.6 

1 .291 

43.5 


130. 

427. 

60. 

79. 

258. 

15. 

126. 

414. 

21.7 

0.407 

73.8 

1.360 

47.5 


142. 

465. 

60. 

97. 

318. 

15. 

129. 

424. 

28.1 

0.431 

72.7 

1.295 

51.5 


141. 

463. 

60. 

78. 

257. 

15. 

142. 

466. 

17.9 

0.451 

72.0 

1.397 

55.4 


144. 

474. 

60. 

82. 

270. 

15. 

144. 

472. 

19.0 

0.458 

71.7 

1.385 

59.4 


143. 

468. 

60. 

84. 

275. 

15. 

140. 

460. 

20.4 

0.449 

72.0 

1.370 

63.4 


158. 

519. 

60. 

89. 

291 . 

15. 

158. 

520. 

18.3 

0.504 

69.8 

1 .394 

67.3 


160. 

524. 

60. 

83. 

273. 

15. 

165. 

540. 

15.3 

0.520 

69.4 

1 .432 

71.3 


166. 

543. 

60. 

74. 

242. 

15. 

180. 

590. 

9.7 

0.566 

68.3 

1 .512 

83.2 


130. 

427. 

60. 

63. 

206. 

15. 

138. 

452. 

12.4 

0.432 

73.0 

1.452 

SUCTION 

SIDE 















APPENDIX D (Cont’d) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 95% SPEED PEAK EFF X/B = .26 PASSAGE NO. 1 


STD DAY RPM = 

11846.9, 

RADIUS 

= 40.648 CM, PHI 
16.003 IN 

= -18.3 

DEG, 

STD DAY 

TTREL = 

415. DEG K, 
747. DEG R 

UPSTREAM TTABS = 

267. DEG K 
480. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

6.9 

165. 

540. 

105. 

231. 

757. 

60. 

209. 

685. 

29.5 

0.700 

60.3 

1.246 

11. 0 

155. 

507. 

105. 

247. 

812. 

60. 

208. 

682. 

36.7 

0.736 

58.0 

1.132 

15.1 

168. 

550. 

105. 

268. 

880. 

60. 

225. 

739. 

36.6 

0.797 

54.8 

1.131 

19.1 

173. 

568. 

105. 

265. 

868. 

60. 

228. 

748. 

34.3 

0.790 

55.5 

1.171 

23.2 

159. 

521. 

105. 

260. 

853. 

60. 

216. 

708. 

37.8 

0.771 

56.0 

1.112 

27.3 

165. 

540. 

105. 

256. 

841. 

60. 

219. 

717. 

35.3 

0.764 

56.7 

1.154 

43.6 

147. 

481. 

105. 

224. 

734. 

60. 

193. 

633. 

34.2 

0.669 

61.4 

1.176 

47.7 

174. 

570. 

105. 

226. 

740. 

60. 

214. 

701. 

24.9 

0.699 

61.0 

1.317 

51.8 

204. 

669. 

105. 

216. 

709. 

60. 

232. 

762. 

11.5 

0.741 

61.9 

1.542 

55.8 

225. 

739. 

105. 

209. 

687. 

60. 

245. 

805. 

2.5 

0.799 

62.4 

1.723 

59.9 

221. 

726. 

105. 

205. 

671. 

60. 

240. 

789. 

2.1 

0.783 

62.9 

1.719 

64.0 

213. 

700. 

105. 

209. 

685. 

60. 

236. 

775. 

6.0 

0.760 

62.6 

1.641 

68.1 

219. 

718. 

105. 

201. 

661. 

60. 

238. 

779. 

1.8 

0.773 

63.3 

1.718 

72.1 

207. 

679. 

105. 

196. 

644. 

60. 

227. 

744. 

3.8 

0.730 

64.0 

1.660 

76.2 

206. 

677. 

105. 

187. 

614. 

60. 

223. 

731. 

0.8 

0.723 

64.9 

1.704 

80.3 

200. 

656. 

105. 

182. 

598. 

60. 

216. 

710. 

1.1 

0.699 

65.5 

1.685 

84.4 

190. 

622. 

105. 

182. 

598. 

60. 

209. 

685. 

4.8 

0.666 

65.7 

1.613 

88.5 

182. 

596. 

105. 

178. 

583. 

60. 

201. 

660. 

6.0 

0.639 

66.3 

1.583 

92.5 

183. 

599. 

105. 

178. 

583. 

60. 

202. 

662. 

5.6 

0.642 

66.3 

1.589 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95 % SPAN 95% SPEED PEAK EFF X/B = .39 PASSAGE NO. 1 


STD DAY RPM = 

1 1846.9, 

RADIUS 

= 40.467 
15.932 

CM, 

IN 

PHI = -18. 

,3 DEG, 

STD DAY 

TTREL = 

fit: m h 

UPSTREAM TTABS = • 

WA 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

6.1 

226. 

742. 

60. 

214. 

702. 

15. 

164. 

537. 

48.7 

0.677 

61.4 

0.961 

10.4 

238. 

781. 

60. 

202. 

662. 

15. 

189. 

621. 

41.2 

0.704 

59.3 

1.061 

14.6 

247. 

809. 

60. 

192. 

630. 

15. 

209. 

684. 

35.8 

0.733 

58.0 

1.142 

18.8 

265. 

869. 

60. 

195. 

641. 

15. 

232. 

761. 

32.5 

0.794 

55.4 

1.198 

23.1 

259. 

849. 

60. 

204. 

668. 

15. 

217. 

713. 

36.4 

0.768 

56.2 

1.130 

27.3 

266. 

874. 

60. 

206. 

677. 

15. 

226. 

742. 

35.5 

0.792 

55.1 

1.146 

31 .6 

262. 

861. 

60. 

213. 

700. 

15. 

215. 

707. 

38.5 

0.776 

55.5 

1 .095 

35.8 

259. 

851. 

60. 

218. 

716. 

15. 

207. 

681. 

40.8 

0.766 

55.9 

1.059 

40.0 

253. 

831. 

60. 

211. 

692. 

15. 

204. 

670. 

40.1 

0.749 

56.9 

1.072 

44.3 

244. 

799. 

60. 

224. 

735. 

15. 

181. 

593. 

46.7 

0.723 

58.4 

0.973 

48.5 

230. 

753. 

60. 

198. 

651. 

15. 

180. 

590. 

42.6 

0.680 

60.7 

1.047 

52.8 

220. 

721. 

60. 

185. 

607. 

15. 

176. 

576. 

40.8 

0.651 

62.2 

1.079 

57.0 

208. 

684. 

60. 

166. 

545. 

15. 

174. 

570. 

37.2 

0.620 

63.7 

1.136 

65.5 

143. 

468. 

105. 

192. 

629. 

60. 

177. 

582. 

27.0 

0.586 

65.6 

1.276 

69.7 

151. 

494. 

105. 

188. 

616. 

60. 

182. 

596. 

22.4 

0.587 

65.9 

1.338 

73.9 

168. 

551. 

105. 

170. 

559. 

60. 

188. 

616. 

8.5 

0.593 

67.3 

1.524 

78.2 

185. 

607. 

105. 

169. 

555. 

60. 

200. 

656. 

1.3 

0.641 

67.1 

1.644 

82.4 

184. 

605. 

105. 

167. 

548. 

60. 

199. 

652. 

0.7 

0.638 

67.3 

1.651 

86.7 

183. 

600. 

105. 

165. 

540. 

60. 

197. 

645. 

0.3 

0.632 

67.5 

1.654 

90.9 

180. 

589. 

105. 

163. 

534. 

60. 

193. 

635. 

0.8 

0.620 

67.8 

1.641 

95.1 

178. 

585. 

105. 

159. 

521. 

60. 

191. 

627. 

-0.5 

0.614 

68.2 

1.654 


SUCTION SIDE 



APPENDIX D (Cont’d) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 95% SPEED PEAK EFF X/B = .52 PASSAGE HO. 1 


STD DAY RPM = 

11846.9, 

RADIUS 

= 40.287 
15.861 

CM, 

IN 

PHI = -18.3 

DEG, 

STD DAY 

TTREL = 

413. DEG K, 
743. DEG R 

UPSTREAM TTABS = 268 
482 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

PRESSURE SIDE 

1.8 

215. 

705. 

60. 

205. 

674. 

15. 

154. 

505. 

49.4 

0.646 

63.2 

6.2 

217. 

712. 

60. 

213. 

699. 

15. 

151. 

496. 

51.2 

0.656 

62.9 

10.7 

217. 

711. 

60. 

195. 

640. 

15. 

164. 

538. 

45.3 

0.645 

62.7 

15.1 

217. 

712. 

60. 

186. 

609. 

15. 

171. 

562. 

41.8 

0.644 

62.5 

19.5 

216. 

710. 

60. 

163. 

536. 

15. 

187. 

613. 

33.9 

0.647 

62.3 

23.9 

230. 

753. 

60. 

157. 

515. 

15. 

210. 

689. 

28.1 

0.699 

60.3 

28.4 

234. 

769. 

60. 

166. 

545. 

15. 

210. 

690. 

30.1 

0.708 

59.6 

32.8 

234. 

769. 

60. 

170. 

559. 

15. 

207. 

680. 

31.6 

0.705 

59.6 

37.2 

234. 

769. 

60. 

176. 

576. 

15. 

203. 

667. 

33.4 

0.701 

59.6 

41.6 

231. 

758. 

60. 

187. 

612. 

15. 

191. 

625. 

38.1 

0.685 

60.2 

46.1 

239. 

785. 

60. 

190. 

623. 

15. 

200. 

655. 

37.0 

0.710 

58.9 

50.5 

228. 

747. 

60. 

189. 

621. 

15. 

184. 

603. 

40.0 

0.675 

60.8 

54.9 

227. 

744. 

60. 

187. 

613. 

15. 

184. 

605. 

39.4 

0.672 

60.9 

59.3 

220. 

723. 

60. 

179. 

586. 

15. 

181. 

59 5. 

38.3 

0.654 

61.8 

63.8 

218. 

714. 

60. 

175. 

574. 

15. 

180. 

591. 

37.8 

0.647 

62.2 

68.2 

204. 

668. 

60. 

167. 

548. 

15. 

166. 

54 5. 

39.1 

0.605 

64.4 

72.6 

195. 

639. 

60. 

152. 

499. 

15. 

164. 

539. 

36.0 

0.581 

65.5 

77.0 

188. 

617. 

60. 

141. 

461. 

15. 

163. 

536. 

33.2 

0.564 

66.3 

81.5 

177. 

582. 

60. 

137. 

451. 

15. 

151. 

494. 

• 35.5 

0.531 

68.0 

85.9 

171. 

561. 

60. 

137. 

451. 

15. 

141. 

464. 

37.8 

0.511 

69.1 

90.3 

176. 

577. 

60. 

156. 

511. 

15. 

135. 

443. 

44.2 

0.527 

68.9 

94.7 

186. 

611. 

60. 

215. 

704. 

15. 

107. 

349. 

62.2 

0.605 

69.4 


SUCTION SIDE 


DEG K 
DEG R 


RELATIVE 
MACH NO 


0.959 

0.931 

1.015 

1.062 

1.173 
1.257 
1.226 
1.204 
1.176 
1.107 
1.120 
1.081 
1.090 
1.109 
1.117 
1 .109 
1.156 
1.193 

1.174 
1.154 
1.077 
0.834 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 95% SPEED PEAK EFF X/B = .78 PASSAGE NO. 1 

STD DAY RPM = 1 1846.9, RADIUS = 39.929 CM, PHI = -18.3 DEG, STD DAY TTREL = 411. DEG K, UPSTREAM TTABS = 268 DEG K 

15 * 720 739. DEG R 483.' DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ--I 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH HO 

PRESSURE SIDE 

3.7 

123. 

403. 

90. 

190. 

625. 

0 . 

127. 

418. 

57.2 

0.630 

65.8 

0.862 

7.9 

121 . 

398. 

90. 

190. 

625. 

0 . 

126. 

412. 

57.5 

0.627 

66.0 

0.860 

12.1 

130. 

426. 

90. 

180. 

592. 

0 . 

135. 

441. 

54.3 

0.623 

65.3 

0.901 

16.3 

132. 

433. 

90. 

170. 

558. 

0 . 

137. 

449. 

52.2 

0.607 

65.7 

0.934 

20.6 

133. 

436. 

90. 

163. 

535. 

0 . 

138. 

452. 

50.8 

0.596 

66.0 

0.957 

24.8 

133. 

435. 

90. 

158. 

518. 

0 . 

137. 

451. 

50.0 

0.586 

66.4 

0.972 

29.0 

134. 

440. 

90. 

155. 

510. 

0 . 

139. 

456. 

49.2 

0.585 

66.3 

0.981 

33.2 

134. 

440. 

90. 

150. 

493. 

0 . 

139. 

456. 

48.3 

0.576 

66.7 

0.997 

37.4 

138. 

452. 

90. 

150. 

493. 

0 . 

143. 

468. 

47.5 

0.584 

66.1 

1.002 

41.7 

141. 

462. 

90. 

148. 

485. 

0 . 

146. 

479. 

46.4 

0.587 

65.8 

1.014 

45.9 

144. 

473. 

90. 

150. 

493. 

0 . 

149. 

490. 

46.2 

0.598 

65.1 

1.012 

50.1 

148. 

486. 

90. 

151. 

496. 

0 . 

154. 

504. 

45.6 

0.609 

64.5 

1.015 

54.3 

153. 

501. 

90. 

151. 

495. 

0 . 

158. 

519. 

44.7 

0.619 

63.8 

1.023 

58.5 

157. 

516. 

90. 

144. 

472. 

0 . 

163. 

535. 

42.4 

0.619 

63.6 

1.052 

62.8 

168. 

551. 

90. 

137. 

448. 

0 . 

174. 

571. 

39.1 

0.635 

62.6 

1.092 

67.0 

178. 

583. 

90. 

132. 

433. 

0 . 

184. 

604. 

36.6 

0.654 

61.6 

1.123 

71.2 

180. 

592. 

90. 

134. 

439. 

0 . 

187. 

613. 

36.6 

0.664 

61.1 

1.123 

75.4 

182. 

597. 

90. 

131. 

430. 

0 . 

189. 

619. 

35.8 

0.664 

61.1 

1.134 

79.6 

187. 

614. 

90. 

127. 

416. 

0 . 

194. 

636. 

34.1 

0.673 

60.7 

1.157 

83.9 

186. 

610. 

90. 

126. 

415. 

0 . 

193. 

632. 

34.2 

0.670 

60.9 

1 .156 

88.1 

187. 

612. 

90. 

135. 

443. 

0 . 

193. 

634. 

35.9 

0.682 

60.2 

1.130 

92.3 

SUCTION SIDE 

183. 

602. 

90. 

152. 

500. 

0 . 

190. 

624. 

39.7 

0.696 

59.3 

1.071 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN 95% SPEED PEAK EFF X/B = 1.1 PASSAGE NO. 1 


STD DAY RPM = 

1 1846.9, 

RADIUS 

= 39.487 

CM, 

PHI = -18.3 

DEG, 

STD DAY 

TTREL = 

408. DEG 

K, 

UPSTREAM 

TTABS = 

269. DEG K 




15.546 

IN 




734 

DEG 

R 



484. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACIi HO 

PRESSURE SIDE 














2.1 

215. 

704. 

60. 

240. 

787. 

0 . 

113. 

371. 

65.5 


0.713 

63.7 

0.697 

5.9 

215. 

704. 

60. 

242. 

794. 

0 . 

112. 

367. 

65.9 


0.716 

63.8 

0.690 

9.7 

219. 

717. 

60. 

235. 

770. 

0 . 

121 . 

397. 

63.5 


0.712 

62.7 

0.721 

13.5 

213. 

700. 

60. 

217. 

713. 

0 . 

125. 

41 1. 

60.9 


0.682 

63.5 

0.774 

17.3 

212. 

695. 

60. 

199. 

653. 

0 . 

134. 

440. 

56.9 


0.659 

63.5 

0.837 

21.1 

212. 

696. 

60. 

190. 

622. 

0 . 

140. 

460. 

54.4 


0.651 

63.3 

0.872 

24.9 

215. 

705. 

60. 

182. 

596. 

0 . 

148. 

487. 

51.7 


0.652 

62.6 

0.906 

28.7 

213. 

698. 

60. 

174. 

572. 

0 . 

150. 

492. 

50.2 


0.642 

62.9 

0.930 

32.5 

205. 

671. 

60. 

167. 

547. 

0 . 

145. 

475. 

50.0 


0.618 

64.3 

0.944 

36.3 

201. 

661. 

60. 

164. 

538. 

0 . 

143. 

469. 

49.9 


0.609 

64.8 

0.949 

4Q.1 

202. 

663. 

60. 

165. 

541. 

0 . 

143. 

469. 

50.0 


0.611 

64.7 

0.947 

43.9 

200. 

655. 

60. 

165. 

540. 

0 . 

140. 

460. 

50.5 


0.605 

65.2 

0.944 

47.7 

198. 

651. 

60. 

166. 

543. 

0 . 

138. 

454. 

51.1 


0.603 

65.4 

0.938 

51.5 

197. 

647. 

60. 

163. 

534. 

0 . 

138. 

454. 

50.6 


0. 598 

65.6 

0.947 

55.3 

197. 

647. 

60. 

160. 

526. 

0 . 

140. 

459. 

49.9 


0.596 

65.5 

0.956 

59.1 

198. 

650. 

60. 

161. 

529. 

0 . 

140. 

461. 

49.9 


0. 599 

65.4 

0.954 

62.9 

198. 

650. 

60. 

159. 

521. 

0 . 

142. 

466. 

49.2 


0.598 

65.3 

0.964 

66.7 

199. 

654. 

60. 

158. 

519. 

0 . 

144. 

472. 

48.7 


0.600 

65.1 

0.968 

70.5 

200. 

656. 

60. 

158. 

517. 

0 . 

145. 

475. 

48.4 


0.602 

65.0 

0.971 

74.3 

199. 

654. 

60. 

152. 

500. 

0 . 

147. 

483. 

47.0 


0.598 

65.0 

0.990 

78.1 

200. 

657. 

60. 

148. 

485. 

0 . 

151. 

495. 

45.4 


0.598 

64.7 

1.010 

81.9 

204. 

670. 

60. 

148. 

487. 

0 . 

155. 

510. 

44.7 


0.609 

64.0 

1.015 

85.7 

209. 

686. 

60. 

158. 

520. 

0 . 

155. 

509. 

46.6 


0.625 

63.4 

0.984 

89.5 

215. 

705. 

60. 

164. 

537. 

0 . 

1 59. 

522. 

46.8 


0.642 

62 . 4 

0.974 

93.3 

213. 

699. 

60. 

187. 

613. 

0 . 

143. 

469. 

53.5 


0.651 

63.1 

0.883 

97.1 

218. 

714. 

60. 

203. 

665. 

0 . 

139. 

456. 

56.5 


0.675 

62.4 

0.833 


SUCTION SIDE 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95X SPAN 100X SPEED 


STD DAY RPM = 

12470.4, 

RADIUS 

= 41.420 CM, PHI 
16.307 IN 

= -18.3 

DEG, 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 

1.5 

84. 

277. 

135. 

89. 

293. 

45. 

5.3 

84. 

274. 

135. 

91. 

297. 

45. 

9.1 

83. 

271. 

135. 

88. 

290. 

45. 

12.9 

81. 

266. 

135. 

87. 

285. 

45. 

16.7 

79. 

258. 

135. 

87. 

286. 

45. 

20.5 

77. 

253. 

135. 

87. 

287. 

45. 

24.3 

77. 

254. 

135. 

89. 

291. 

45. 

28.1 

78. 

256. 

135. 

88. 

289. 

45. 

31.9 

87. 

287. 

135. 

90. 

296. 

45. 

35.7 

98. 

320. 

135. 

96. 

314. 

45'. 

39.5 

97. 

319. 

135. 

97. 

317. 

45. 

43.3 

98. 

321. 

135. 

95. 

313. 

45. 

47.1 

98. 

320. 

135. 

96. 

316. 

45. 

50.9 

97. 

318. 

135. 

94. 

310. 

45. 

54.7 

96. 

315. 

135. 

93. 

305. 

45. 

58.5 

96. 

314. 

135. 

94. 

309. 

45. 

62.3 

94. 

310. 

135. 

94. 

307. 

45. 

66.1 

95. 

312. 

135. 

94. 

309. 

45. 

69.9 

93. 

305. 

135. 

94. 

310. 

45. 

73.7 

92. 

302. 

135. 

92. 

302. 

45. 

77.5 

92. 

303. 

135. 

93. 

305. 

45. 

81.3 

92. 

303. 

135. 

92. 

303. 

45. 

85.1 

92. 

301. 

135. 

93. 

306. 

45. 

88.9 

91. 

298. 

135. 

92. 

303. 

45. 

92.7 

93. 

304. 

135. 

93. 

306. 

45. 

96.5 

SUCTION SIDE 

91. 

299. 

135. 

92. 

303. 

45. 


NEAR 

SURGE 

X/B = 

-.3 PASSAGE NO. 1 




STD DAY 

TTREL = 

434. DEG 

K, UPSTREAM 

TTABS = 

273. 

DEG 

K 



781. DEG 

R 


492. 

DEG 

R 

VZ-CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS 

FPS 

DEG 

MACH NO 

DEG 


MACH NO 

126. 

414. 

1.6 

0.395 

76.1 


1 

.646 

126. 

415. 

2.3 

0.396 

76.0 


1 

.640 

124. 

407. 

1.9 

0.389 

76.3 


1 

.641 

122. 

400. 

2.0 

0.382 

76.5 


1 

.639 

120. 

395. 

2.9 

0.376 

76.7 


1 

.628 

120. 

392. 

3.6 

0.373 

76.7 


1 

.621 

121. 

396. 

3.9 

0.376 

76.6 


1 

.620 

121. 

396. 

3.5 

0.377 

76.6 


1 

.624 

129. 

423. 

0.9 

0.405 

75.8 


1 

.657 

140. 

460. 

-0.5 

0.443 

74.8 


1 

.686 

141. 

462. 

-0.2 

0.444 

74.7 


1 

.682 

140. 

460. 

-0.7 

0.444 

74.8 


1 

.688 

141. 

462. 

-0.4 

0.445 

74.7 


1 

.684 

139. 

456. 

-0.7 

0.439 

74.9 


1 

.686 

137. 

450. 

-0.9 

0.434 

75.1 


1 

.686 

138. 

452. 

-0.5 

0.435 

75.0 


1 

.682 

137. 

448. 

-0.3 

0.431 

75.1 


1 

.678 

137. 

451. 

-0.3 

0.434 

75.0 


1 

.679 

136. 

447. 

0.5 

0.429 

75.1 


1 

.669 

134. 

439. 

-0.0 

0.421 

75.4 


1 

.671 

135. 

441. 

0.2 

0.424 

75.3 


1 

.670 

134. 

440. 

-0.0 

0.422 

75.4 


1 

.672 

134. 

441. 

0.5 

0.423 

75.3 


1 

.667 

133. 

436. 

0.5 

0.418 

75.5 


1 

.666 

135. 

443. 

0.2 

0.425 

75.3 


1 

.671 

133. 

437. 

0.4 

0.419 

75.4 


1 

.667 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95 % SPAN TOOT SPEED NEAR SURGE X/B = -.1 PASSAGE NO. 1 


STD DAY RPM = 12470.4, RADIUS = 41.143 CM, PHI = -18.3 DEG, 

STD DAY TTREL = 432. DEG 

K, 

UPSTREAM TTABS = 271. DEG 

K 

16.198 IN 

777. DEG 

R 

488. DEG 

R 


PERCENT GAP 
PRESSURE SIDE 

Cl 

MPS 

Cl 

FPS 

ZETA1 

DEG 

C2 

MPS 

C2 

FPS 

ZETA2 

DEG 

VZ--CORRECTED 
MPS FPS 

BETA 

DEG 

ABSOLUTE 
MACH NO 

BETA PRIME 
DEG 

RELATIVE 
MACH NO 

2.4 


101. 

333. 

135. 

95. 

311. 

45. 

143. 

469. 

-2.0 

0.455 

74.5 

1.696 

6.2 


105. 

344. 

135. 

94. 

310. 

45. 

145. 

477. 

-3.0 

0.463 

74.3 

1.711 

10.0 


105. 

346. 

135. 

94. 

307. 

45. 

145. 

476. 

-3.4 

0.463 

74.4 

1.716 

13.8 


97. 

317. 

135. 

91. 

300. 

45. 

137. 

450. 

-1.6 

0.434 

75.1 

1.683 

17.6 


96. 

315. 

135. 

92. 

303. 

45. 

137. 

451. 

-1.1 

0.434 

75.0 

1.678 

21.4 


96. 

314. 

135. 

91. 

299. 

45. 

136. 

447. 

-1.4 

0.431 

75.1 

1.680 

25.2 


89. 

293. 

135. 

92. 

302. 

45. 

132. 

434. 

0.9 

0.416 

75.4 

1.651 

29.0 


89. 

293. 

135. 

95. 

312. 

45. 

134- 

441. 

1.8 

0.422 

75.1 

1.644 

32.8 


85. 

278. 

135. 

94. 

309. 

45. 

130. 

428. 

3.0 

0.409 

75.5 

1.627 

36.6 


87. 

287. 

135. 

93. 

306. 

45. 

132. 

432. 

1.8 

0.414 

75.4 

1.641 

40.4 


87. 

287. 

135. 

97. 

317. 

45. 

134. 

440. 

2.8 

0.421 

75.1 

1.633 

44.2 


95. 

313. 

135. 

96. 

316. 

45. 

140. 

459. 

0.3 

0.441 

74.7 

1.666 

48.0 


102. 

334. 

135. 

97. 

318. 

45. 

145. 

475. 

-1.4 

0.460 

74.2 

1.692 

51.8 


103. 

337. 

135. 

99. 

325. 

45. 

147. 

483. 

-1.0 

0.467 

74.0 

1.691 

55.6 


100. 

327. 

135. 

100. 

328. 

45. 

146. 

478. 

0.1 

0.460 

74.1 

1.676 

59.4 


106. 

347. 

135. 

98. 

323. 

45. 

149. 

488. 

-2.1 

0.474 

73.9 

1.706 

63.2 


100. 

328. 

135. 

95. 

311. 

45. 

142. 

466. 

-1.5 

0.450 

74.5 

1.690 

67.0 


91. 

299. 

135. 

88. 

290. 

45. 

131. 

429. 

-0.9 

0.413 

75.7 

1.667 

70.8 


78. 

256. 

135. 

86. 

283. 

45. 

120. 

393. 

2.9 

0.374 

76.6 

1.619 

74.6 


73. 

239. 

135. 

86. 

283. 

45. 

116. 

381. 

4.8 

0.362 

77.0 

1.598 

78.4 


84. 

276. 

135. 

87. 

284. 

45. 

124. 

408. 

0.8 

0.391 

76.2 

1.643 

82.2 


82. 

268. 

135. 

96. 

314. 

45. 

129. 

424. 

4.5 

0.404 

75.5 

1.611 

86.0 


100. 

328. 

135. 

94. 

308. 

45. 

141. 

464. 

-1.8 

0.448 

74.6 

1.692 

89.8 


101. 

332. 

135. 

92. 

303. 

45. 

141. 

463. 

-2.6 

0.449 

74.7 

1.701 

93.6 


100. 

329. 

135. 

93. 

305. 

45. 

141. 

462. 

-2.2 

0.447 

74.7 

1.695 

97.4 

SUCTION 

SIDE 

104. 

341. 

135. 

93. 

304. 

45. 

143. 

470. 

-3.3 

0.457 

74.5 

1.712 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 





95* SPAN 100* 

SPEED 

NEAR 

SURGE 

X/B = 

= 0 . 

0 PASSAGE NO. 1 



STD DAY RPM = 

12470.4, 

RADIUS 

= 41.006 

CM, PHI 

= -18. 

.3 DEG, 

STD DAY 

TTREL = 

431 

. DEG 

K, 

UPSTREAM TTABS = 

292. DEG K 




16.1 44 

IN 





7 76 

. DEG 

R 



525. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ-CORRECTED 


BETA 


ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 


DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 















8.8 

109. 

356. 

135. 

120. 

394. 

45. 

161. 

527. 


2.9 


0.507 

72.2 

1.656 

12.6 

95. 

312. 

135. 

99. 

326. 

45. 

137. 

448. 


1.3 


0.430 

74.9 

1.646 

16.4 

101. 

330. 

135. 

96. 

314. 

45. 

138. 

453. 


-1.4 


0.437 

74.9 

1.676 

20.2 

99. 

324. 

135. 

89. 

291. 

45. 

132. 

432. 


-3.1 


0.418 

75.7 

1.685 

24.0 

109. 

357. 

135. 

98. 

321. 

45. 

145. 

477. 


-3.0 


0.463 

74.3 

1.705 

27.8 

98. 

323. 

135. 

101. 

333. 

45. 

141. 

461. 


0.9 


0.443 

74.5 

1.655 

31.6 

98. 

320. 

135. 

88. 

290. 

45. 

131. 

429. 


-2.8 


0.414 

75.7 

1.681 

35.4 

102. 

334. 

135. 

101. 

330. 

45. 

142. 

467. 


-0.3 


0.449 

74.4 

1.670 

39.2 

94. 

309. 

135. 

104. 

340. 

45. 

139. 

456. 


2.7 


0.436 

74.5 

1.633 

43.0 

97. 

318. 

135. 

113. 

370. 

45. 

147. 

484. 


4.3 


0.462 

73.5 

1.624 

46.8 

98. 

321. 

135. 

109. 

359. 

45. 

146. 

478. 


3.2 


0.457 

73.8 

1.635 

50.6 

101. 

331. 

135. 

111. 

363. 

45. 

149. 

488. 


2.6 


0.468 

73.5 

1.645 

54.4 

106. 

348. 

135. 

112. 

367. 

45. 

153. 

503. 


1.5 


0.483 

73.1 

1.663 

58.2 

102. 

336. 

135. 

116. 

379. 

45. 

153. 

503. 


3.4 


0.482 

73.0 

1.640 

62.0 

104. 

340. 

135. 

126. 

414. 

45. 

162. 

530. 


5.6 


0.507 

71.9 

1.624 

65.8 

94. 

309. 

135. 

133. 

435. 

45. 

159. 

523. 


9.6 


0.500 

71.7 

1.573 

69.6 

98. 

320. 

135. 

127. 

417. 

45. 

158. 

518. 


7.5 


0.495 

72.1 

1.597 

73.4 

95. 

313. 

135. 

126. 

414. 

45. 

156. 

511. 


7.9 


0.488 

72.3 

1.591 

77.2 

97. 

319. 

135. 

123. 

404. 

45. 

155. 

508. 


6.7 


0.485 

72.5 

1.604 

81.0 

90. 

294. 

135. 

119. 

391. 

45. 

147. 

481. 


8.1 


0.459 

73.3 

1.582 


SUCTION SIDE 



APPENDI X D (Cont ! d) 

LASER DOPPLER VELXIMETER DATA 

95% SPAN 100% SPEED NEAR SURGE X/B = .13 PASSAGE NO. 1 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 40.825 

CM, PHI 

» -18.3 

DEG, STD 

DAY ' 

TTRF.L = 

429. DEG 

K, 

UPSTREAM 

TTABS = 

292. 

DEG K 





16.073 

IN 




773 

DEG 

R 



525. 

DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ--I 

CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 


MACH NO 

PRESSURE SIDE 















3.9 


214. 

701. 

60. 

220. 

723. 

15. 

135. 

444. 

54.6 


0.625 

67.4 


0.974 

7.8 


233. 

766. 

60. 

239. 

784. 

15. 

149. 

489. 

54.1 


0.677 

64.4 


0.949 

11.8 


238. 

780. 

60. 

253. 

831. 

15. 

145. 

475. 

56.9 


0.699 

63.9 


0.900 

15.8 


230. 

753. 

60. 

306. 

1003. 

15. 

97. 

317. 

71.5 


0.769 

67.4 


0.665 

19.7 


214. 

703. 

60. 

235. 

770. 

15. 

126. 

413. 

58.8 


0.641 

67.8 


0.914 

23.7 


194. 

637. 

60. 

221. 

725. 

15. 

108. 

355. 

61.4 


0.596 

71.2 


0.921 

27.7 


183. 

602. 

60. 

190. 

622. 

15. 

116. 

380. 

54.8 


0.542 

71.7 


1.031 

31.6 


173. 

568. 

60. 

172. 

564. 

15. 

114. 

375. 

52.0 


0.507 

72.7 


1.084 

35.6 


178. 

585. 

60. 

152. 

500. 

15. 

135. 

443. 

41.8 


0.509 

71.0 


1.190 

39.6 


184. 

604. 

60. 

135. 

444. 

15. 

155. 

508. 

32.3 


0.529 

69.5 


1.293 

43.5 


189. 

620. 

60. 

138. 

453. 

15. 

160. 

523. 

31.9 


0.543 

68.8 


1.294 

47.5 


209. 

685. 

60. 

141. 

463. 

15. 

184. 

605. 

27.5 


0.608 

66.1 


1.344 

51.5 


207. 

679. 

60. 

137. 

450. 

15. 

185. 

606. 

26.4 


0.606 

66.2 


1.359 

55.4 


218. 

716. 

60. 

134. 

441. 

15. 

202. 

662. 

22.7 


0.652 

64.7 


1.415 

59.4 


222. 

727. 

60. 

130. 

425. 

15. 

210. 

688. 

20.2 


0.672 

64.1 


1.456 

67.3 


146. 

480. 

135. 

226. 

741. 

60. 

240. 

786. 

8.1 


0.768 

63.2 


1.687 

71.3 


142. 

466. 

135. 

226. 

742. 

60. 

238. 

780. 

9.1 


0.760 

63.2 


1.666 

75.3 


141. 

461. 

135. 

216. 

708. 

60. 

229. 

752. 

7.9 


0.733 

64.3 


1.673 

79.2 


141. 

463. 

135. 

204. 

669. 

60. 

221. 

725. 

5.8 


0.707 

65.5 


1 .695 

83.2 


140. 

460. 

135, 

198. 

650. 

60. 

216. 

710. 

5.1 


0.692 

66.1 


1.700 

87.2 


137. 

449. 

135. 

195. 

639. 

60. 

212. 

696. 

5.3 


0.677 

66.5 


1.689 

91.1 


137. 

451. 

135. 

193. 

632. 

60. 

211. 

692. 

4.8 


0.673 

66.7 


1.696 

SUCTION 

SIDE 

















APPENDIX D (Cont'd) 

LASER DOPPLER VFLOCIMETER DATA 

951 SPAN 1001 SPEED NEAR SURGE X/B = .26 PASSAGE NO. 1 


STD DAY RPM = 12470.4, RADIUS = 40.648 CM, PHI = -18.3 DEG, 

16.003 IN 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 

6.9 

250. 

819. 

60. 

249. 

818. 

15. 

11.0 

280. 

919. 

60. 

248. 

813. 

15. 

15.1 

317. 

1039. 

60. 

259. 

851. 

15. 

19.1 

312. 

1023. 

60. 

269. 

881. 

15. 

23.2 

313. 

1027. 

60. 

280. 

919. 

15. 

27.3 

323. 

1059. 

60. 

294. 

964. 

15. 

31.4 

314. 

1029. 

60. 

337. 

1105. 

15. 

35.4 

310. 

1018. 

60. 

307. 

1007. 

15. 

39.5 

310. 

1017. 

60. 

306. 

1003. 

15. 

43.6 

305. 

1000. 

60. 

283. 

930. 

15. 

47.7 

284. 

931. 

60. 

286. 

937. 

15. 

51.8 

276. 

907. 

60. 

272. 

894. 

15. 

55.8 

218. 

715. 

105. 

258. 

846. 

60. 

59.9 

245. 

804. 

105. 

251. 

824. 

60. 

64.0 

241. 

792. 

105. 

238. 

782. 

60. 

68.1 

245. 

805. 

105. 

235. 

772. 

60. 

72.1 

244. 

799. 

105. 

232. 

762. 

60. 

76.2 

246. 

806. 

105. 

223. 

731. 

60. 

80.3 

230. 

755. 

105. 

211. 

692. 

60. 

84.4 

219. 

718. 

105. 

202. 

662. 

60. 

88.5 

212. 

694. 

105. 

193. 

634. 

60. 

92.5 

208. 

681. 

105. 

184. 

604. 

60. 

96.6 

SUCTION SIDE 

205. 

672. 

105. 

180. 

590. 

60. 


STD DAY TTREL = 

428. DEG K, 

UPSTREAM 

TTABS = 

292. 

PEG K 



771. DEG R 



525. 

DEG R 

VZ-CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS 

FPS 

DEG 

MACH NO 

DEG 


MACH HO 

164. 

537. 

52.4 

0.717 

61.5 


0.947 

206. 

676. 

44.1 

0.787 

56.7 


1.055 

248. 

813. 

39.0 

0.890 

51.7 


1.139 

235. 

770. 

42.3 

0.874 

52.1 


1.076 

228. 

749. 

44.9 

0.877 

51.6 


1.027 

232. 

760. 

46.0 

0.905 

50.0 


1.003 

189. 

621. 

57.4 

0.912 

49.7 


0.787 

206. 

674. 

51.7 

0.881 

51.3 


0.899 

206. 

676. 

51.5 

0.879 

51.4 


0.904 

215. 

704. 

47.5 

0.857 

52.7 


0.982 

185. 

606. 

52.9 

0.812 

55.8 


0.899 

184. 

603. 

51.5 

0.788 

57.1 


0.932 

247. 

810. 

19.0 

0.794 

59.7 


1.498 

264. 

865. 

9.2 

0.851 

60.4 


1.701 

256. 

841. 

6.6 

0.830 

61.7 


1.738 

258. 

847. 

4.6 

0.840 

61.9 


1.781 

256. 

839. 

4.2 

0.832 

62.3 


1.784 

254. 

832. 

0.8 

0.836 

63.1 


1.850 

238. 

782. 

1.5 

0.778 

64.4 


1.800 

227. 

745. 

1.9 

0.736 

65.4 


1.768 

219. 

718. 

1.3 

0.708 

66.3 


1.763 

213. 

698. 

-0.7 

0.692 

67.2 


1.785 

209. 

687. 

-1.4 

0.681 

67.6 


1.790 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95% SPAN, 100% SPEED, NEAR SURGE, X/B = .39 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 40.467 
15.932 

CM, PHI 
IN 

= -18.3 

DEG, 

STD DAY 

TTREL = 

427. DEG K, 
769. DEG R 

UPSTREAM 

TTABS = 

292. DEG K 
525. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

6.1 

236. 

774. 

60. 

227. 

744. 

15. 

161 . 

528. 

49.8 

0.674 

63.4 

1.000 

10.4 

254. 

832. 

60. 

236. 

775. 

15. 

178. 

585. 

47.6 

0.718 

60.6 

1.014 

14.6 

221. 

724. 

60. 

196. 

642. 

15. 

162. 

532. 

44.3 

0.625 

65.3 

1.097 

18.8 

232. 

761. 

60. 

198. 

649. 

15. 

176. 

577. 

41.6 

0.655 

63.5 

1.123 

23.1 

237. 

778. 

60. 

208. 

682. 

15. 

176. 

577. 

43.5 

0.670 

62.9 

1.091 

27.3 

230. 

755. 

60. 

212. 

695. 

15. 

164. 

537. 

46.8 

0.653 

64.1 

1.051 

31.6 

249. 

816. 

60. 

217. 

712. . 

15. 

185. 

608. 

43.2 

0.701 

61 .2 

1.086 

35.8 

237. 

776. 

60. 

215. 

704. 

15. 

170. 

559. 

45.8 

0.670 

63.1 

1.058 

40.0 

229. 

751. 

60. 

210. 

690. 

15. 

163. 

535. 

46.7 

0.650 

64.2 

1.054 

44.3 

221. 

725. 

60. 

199. 

653. 

15. 

160. 

525. 

45.3 

0.627 

65.3 

1.082 

48.5 

201. 

660. 

60. 

211. 

691 . 

15. 

125. 

410. 

55.7 

0.594 

69.1 

0.973 

52.8 

209. 

685. 

60. 

203. 

666. 

15. 

141. 

462. 

50.6 

0.602 

67.5 

1.028 

57.0 

196. 

644. 

60. 

192. 

629. 

15. 

132. 

432. 

50.9 

0.568 

69.3 

1.044 

61.2 

203. 

666. 

60. 

171. 

561. 

15. 

155. 

510. 

40.8 

0.576 

67.4 

1.161 

65.5 

187. 

613. 

60. 

158. 

519. 

15. 

143. 

468. 

41.2 

0.532 

69.6 

1.175 

69.7 

185. 

606. 

60. 

140. 

458. 

15. 

153. 

501. 

33.9 

0.529 

69.3 

1.261 

73.9 

155. 

508. 

105. 

180. 

589. 

60. 

174. 

571. 

17.6 

0.553 

68.8 

1.464 

78.2 

170. 

557. 

105. 

176. 

579. 

60. 

184. 

602. 

10.2 

0.578 

68.7 

1.568 

82.4 

180. 

590. 

105. 

171. 

560. 

60. 

188. 

618. 

3.9 

0.598 

68.9 

1.662 

86.7 

187. 

614. 

105. 

173. 

569. 

60. 

195. 

• 639. 

2.3 

0.621 

68.5 

1.695 

90.9 

SUCTION SIDE 

196. 

642. 

105. 

176. 

577. 

60. 

202. 

661. 

0.2 

0.649 

68.1 

1.740 



APPENDIX D (Cont'd) 

LASER DOPPLER YELOCIMETER DATA 


u> 


95% SPAN 

100% SPEED 

NEAR 

SURGE X/B = .52 

PASSAGE NO. 1 


STD DAY RPM = 12470.4, RADIUS » 40.287 CM, 

15.861 IN 

PHI = -18.3 

DEG, 

STD DAY TTREL = 426. 

767. 

DEG K, UPSTREAM TTABS 
DEG R 

= 292. DEG K 
525. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ-CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

PRESSURE SIDE 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

1.8 

208. 

682. 

60. 

240. 

787. 

15. 

114. 

373. 

62.3 

0.640 

68.9 

0.860 

6.2 

229. 

750. 

60. 

232. 

760. 

15. 

148. 

484. 

53.4 

0.663 

64.6 

0.952 

10.7 

228. 

747. 

60. 

226. 

742. 

15. 

150. 

493. 

52.0 

0.657 

64.6 

0.973 

15.1 

230. 

753. 

60. 

209. 

687. 

15. 

164. 

540. 

46.2 

0.651 

64.0 

1.055 

19.5 

232. 

760. 

60. 

203. 

665. 

15. 

172. 

565. 

43.4 

0.655 

63.5 

1.093 

23.9 

239. 

785. 

60. 

202. 

662. 

15. 

183. 

601. 

40.9 

0.675 

62.3 

1.122 

28.4 

250. 

819. 

60. 

200. 

657. 

15. 

198. 

650. 

37.7 

0.705 

60.8 

1.165 

32.8 

246. 

806. 

60. 

208. 

683. 

15. 

187. 

614. 

41.2 

0.693 

61.4 

1.113 

37.2 

250. 

820. 

60. 

199. 

653. 

15. 

199. 

654. 

37.2 

0.707 

60.7 

1.172 

41.6 

253. 

829. 

60. 

201. 

661. 

15. 

201. 

661. 

37.3 

0.714 

60.3 

1.170 

46.1 

236. 

774. 

60. 

213. 

700. 

15. 

170. 

559. 

45.6 

0.668 

63.0 

1.057 

50.5 

249. 

816. 

60. 

208. 

682. 

15. 

192. 

629. 

40.3 

0.701 

61.0 

1.125 

54.9 

242. 

794. 

60. 

212. 

697. 

15. 

179. 

588. 

43.6 

0.683 

62.0 

1.081 

59.3 

221. 

726. 

60. 

194. 

636. 

15. 

164. 

539. 

43.4 

0.627 

65.0 

1.102 

63.8 

210. 

689. 

60. 

185. 

608. 

15. 

155. 

508. 

' 43.9 

0.596 

66.6 

1.108 

68.2 

214. 

703. 

60. 

163. 

535. 

15. 

176. 

579. 

34.4 

0.611 

65.4 

1.231 

72.6 

198. 

648. 

60. 

157. 

515. 

15. 

158. 

518. 

37.1 

0.562 

67.8 

1.207 

77.0 

192. 

631. 

60. 

151. 

496. 

15. 

155. 

508. 

36.4 

0.548 

68.4 

1.220 

81.5 

189. 

620. 

60. 

148. 

485. 

15. 

153. 

501. 

36.1 

0.539 

68.8 

1.227 

85.9 

198. 

650. 

60. 

170. 

558. 

15. 

149. 

490. 

42.1 

0.563 

68.1 

1.145 

90.3 

SUCTION SIDE 

211. 

691. 

60. 

193. 

632. 

15. 

151. 

494. 

46.4 

0.600 

66.7 

1.075 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


95* SPAN 100* SPEED NEAR SURGE X/B = .78 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 39.929 CM, PHI 

II 

1 

00 

CO 

DEG, 

STD DAY TTREL = 

423. DEG 

K, 

UPSTREAM TTABS = 

292. DEG K 




15.720 

IN 





762. DEG 

R 



525. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

V7— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 


M’S 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 














3.7 

225. 

739. 

60. 

272. 

893. 

0 . 

102. 

336. 

69.3 


0.739 

66.8 

0.693 

7.9 

228. 

747. 

60. 

273. 

895. 

0 . 

105. 

344. 

68.9 


0.743 

66.2 

0.695 

12.1 

229. 

752. 

60. 

235. 

772. 

0 . 

128. 

420. 

61.3 


0.697 

64.9 

0.820 

16.3 

228. 

749. 

60. 

213. 

700. 

0 . 

140. 

458. 

56.6 


0.674 

64.6 

0.895 

20.6 

226. 

740. 

60. 

205. 

674. 

0 . 

141. 

463. 

55.4 


0.662 

64.9 

0.918 

24.8 

220. 

722. 

60. 

198. 

650. 

0 . 

139. 

456. 

54.8 


0.645 

65.7 

0.936 

29.0 

222. 

727. 

60. 

196. 

643. 

0 . 

142. 

465. 

53.9 


0.646 

65.4 

0.946 

33.2 

215. 

707. 

60. 

193. 

632. 

0 . 

137. 

449. 

54.5 


0.631 

66.4 

0.948 

37.4 

215. 

707. 

60. 

193. 

632. 

0 . 

137. 

449. 

54.5 


0.631 

66.4 

0.948 

41.7 

218. 

716. 

60. 

193. 

632. 

0 . 

140. 

459. 

53.8 


0.637 

65.9 

0.952 

45.9 

221. 

726. 

60. 

195. 

640. 

0 . 

142. 

466. 

53.8 


0.645 

65.5 

0.948 

50.1 

226. 

741. 

60. 

191. 

627. 

0 . 

150. 

491. 

51.8 


0.652 

64.6 

0.970 

54.3 

226. 

742. 

50. 

195. 

639. 

0 . 

148. 

485. 

52.6 


0.655 

64.6 

0.957 

58.5 

232. 

762. 

60. 

187. 

612. 

0 . 

160. 

523. 

49.3 


0.664 

63.4 

0.998 

62.8 

221. 

726. 

60. 

186. 

610. 

0 . 

147. 

483. 

51.4 


0.639 

65.3 

0.982 

67.0 

233. 

766. 

60. 

191. 

626. 

0 . 

158. 

520. 

50.1 


0.669 

63.3 

0.984 

71.2 

232. 

760. 

60. 

166. 

546. 

0 . 

170. 

559. 

44.2 


0.656 

63.2 

1.072 

75.4 

235. 

770. 

60. 

169. 

553. 

0 . 

173. 

566. 

44.1 


0.665 

62.8 

1.069 

79.6 

242. 

794. 

60. 

161. 

527. 

0 . 

186. 

609. 

40.7 


0.684 

61.6 

1.114 

83.9 

243. 

798. 

60. 

170. 

557. 

0 . 

182. 

596. 

42.9 


0.687 

61.5 

1.081 

88.1 

246. 

808. 

60. 

180. 

590. 

0 . 

179. 

589. 

44.9 


0.697 

61.1 

1.048 

92.3 

SUCTION SIDE 

262. 

861. 

60. 

198. 

649. 

0 . 

188. 

616. 

46.3 


0.742 

58.7 

1.012 



UJ 

0 \ 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

95* SPAN 100% SPEED NEAR SURGE X/B = 7.1 PASSAGE NO. 7 


STD DAY RPM « 

72470.4, 

RADIUS 

= 39.487 CM, PHI 
15.546 IN 

= -78.3 

DEG, 

STD DAY TTREL = 

421. DEG K, 
757. DEG R 

UPSTREAM TTABS = 

292. DEG K 
525. DEG R 

PERCENT GAP 

Cl 

C7 

ZETA1 

C2 

C2 

ZETA2 

VZ — 1 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATI1 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH 1 

PRESSURE SIDE 

2.7 

273. 

698. 

60. 

282. 

924. 

0 . 

83. 

277. 

73.6 

0.747 

69.7 

0.635 

5.9 

225. 

737. 

60. 

283. 

930. 

0 . 

95. 

372. 

77.3 

0.757 

66.8 

0.644 

9.7 

227. 

746. 

60. 

274. 

899. 

0 . 

704. 

340. 

69.2 

0.746 

65.8 

0.678 

73.5 

224. 

734. 

60. 

256. 

840. 

0 . 

770. 

360. 

66.7 

0.776 

66.7 

0.737 

77.3 

220. 

722. 

60. 

238. 

782. 

0 . 

7 76. 

380. 

64.0 

0.687 

66.4 

0.784 

27.7 

215. 

707. 

60. 

234. 

767. 

0 . 

7 73. 

377 . 

64.0 

0.674 

67.2 

0.793 

24.9 

277. 

772. 

60. 

223. 

737. 

0 . 

721. 

398. 

67.3 

0.664 

66.5 

0.833 

28.7 

207. 

659. 

60. 

277. 

77 7 . 

0 . 

106. 

348. 

63.8 

0.630 

69.6 

0.832 

32.5 

27 7. 

697. 

60. 

799. 

654. 

0 . 

727. 

478. 

57.3 

0.628 

67.7 

0.905 

36.3 

208. 

687 . 

60. 

203. 

665. 

0 . 

722. 

400. 

58.8 

0.625 

67.8 

0.889 

40.7 

789. 

620. 

60. 

220. 

722. 

0 . 

97. 

297. 

67.5 

0.677 

72.2 

0.807 

43.9 

198. 

650. 

60. 

797 . 

627. 

0 . 

718. 

386. 

58.2 

0.596 

69.2 

0.976 

47.7 

798. 

657. 

60. 

794. 

636. 

0 . 

7 76. 

382. 

58.8 

0.600 

69.2 

0.907 

57.5 

217. 

697. 

60. 

207. 

658. 

0 . 

727. 

475. 

57.6 

0.629 

57.7 

0.900 

55.3 

208. 

682. 

60. 

272. 

695. 

0 . 

7 77. 

384. 

60.9 

0.636 

68.0 

0.857 

59.7 

797. 

647. 

60. 

205. 

677. 

0 . 

709. 

358. 

61.8 

0.609 

69.8 

0.869 

62.9 

796. 

644. 

60. 

272. 

695. 

0 . 

704. 

340. 

63.8 

0.677 

70.3 

0.843 

66.7 

195. 

639. 

60. 

790. 

623. 

0 . 

7 75. 

376. 

58.7 

0.589 

69.7 

0.976 

70.5 

208. 

687. 

60. 

790. 

623. 

0 . 

729. 

424. 

55.6 

0.674 

67.4 

0.934 

74.3 

799. 

652. 

60. 

783. 

607. 

0 . 

723. 

403. 

56.0 

0.590 

68.8 

0.945 

78.7 

205. 

677. 

60. 

784. 

604. 

0 . 

729. 

424. 

54.8 

0.603 

67.8 

0.950 

87.9 

206. 

676. 

60. 

788. 

676. 

0 . 

729. 

422. 

55.4 

0.609 

67.6 

0.939 

85.7 

195. 

640. 

60. 

201. 

667. 

0 . 

708. 

355. 

61.6 

0.602 

70.7 

0.876 

89.5 

796. 

644. 

60. 

177. 

587 . 

0 . 

124. 

406. 

54.9 

0.580 

69.0 

0.964 

93.3 

790. 

622. 

60. 

239. 

784. 

0 . 

80. 

264. 

77.3 

0.647 

73.7 

0.746 

97.1 

196. 

644. 

60.’ 

273. 

700. 

0 . 

703. 

337. 

64.7 

0.679 

70.4 

0.837 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 



85% SPAN 

100% SPEED PEAK 

EFF 

X/B = 

-.3 

PASSAGE NO. 1 



STD DAY RPM = 12470.4, 

RADIUS = 39.306 CM, 

PHI = -14.6 DEG, 

STD DAY 

TTREL = 

419. 

DEG K, UPSTREAM TTABS 

= 271. DEG 

K 


15.475 IN 




754. 

DEG R 

487. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













0.4 

135. 

443. 

135. 

133. 

436. 

45. 

196. 

641 . 

-0.5 

0.617 

68.6 

1 .690 

4.2 

132. 

433. 

135. 

132. 

434. 

45. 

193. 

633. 

0.1 

0.607 

68.8 

1.677 

8.0 

126. 

413. 

135. 

129. 

424. 

45. 

186. 

611 . 

0.8 

0.584 

69.4 

1.656 

11.8 

122. 

399. 

135. 

126. 

415. 

45. 

181 . 

594. 

1 .1 

0.566 

69.8 

1.642 

15.6 

116. 

380. 

135. 

125. 

409. 

45. 

175. 

576. 

2.1 

0.546 

70.3 

1.621 

19.4 

no. 

361 . 

135. 

120. 

394. 

45. 

168. 

551 . 

2.5 

0.521 

71.1 

1.605 

23.2 

103. 

337. 

135. 

116. 

382. 

45. 

160. 

525. 

3.6 

0.494 

71.8 

1.582 

27.0 

98. 

323. 

135. 

113. 

371. 

45. 

154. 

506. 

4.0 

0.476 

72.4 

1.571 

30.8 

99. 

324. 

135. 

112. 

368. 

45. 

154. 

505. 

3.6 

0.475 

72.5 

1.574 

34.6 

105. 

346. 

135. 

114. 

373. 

45. 

160. 

525. 

2.2 

0.496 

72.0 

1.599 

38.4 

121 . 

397. 

135. 

121 . 

396. 

45. 

176. 

579. 

-0.1 

0.552 

70.5 

1 .651 

42.2 

128. 

420. 

135. 

125. 

409. 

45. 

184. 

605. 

-0.8 

0.580 

69.7 

1.674 

46.0 

128. 

419. 

135. 

126. 

413. 

45. 

185. 

607. 

-0.4 

0.582 

69.6 

1.671 

49.8 

128. 

419. 

135. 

126. 

413. 

45. 

185. 

607. 

-0.4 

0.582 

69.6 

1.671 

53.6 

129. 

422. 

135. 

125. 

411. 

45. 

185. 

608. 

-0.8 

0.583 

69.6 

1.676 

57.4 

131. 

431. 

135. 

127. 

416. 

45. 

188. 

618. 

-1.0 

0.594 

69.4 

1.685 

61 .2 

134. 

440. 

135. 

129. 

422. 

45. 

192. 

629. 

-1 .2 

0.606 

69.0 

1.694 

65.0 

138. 

452. 

135. 

130. 

428. 

45. 

196. 

642. 

-1 .6 

0.621 

68.7 

1.707 

68.8 

141 . 

461. 

135. 

131. 

431. 

45. 

198. 

651. 

-1.9 

0.631 

68.5 

1.718 

72.6 

141 . 

462. 

135. 

131. 

431. 

45. 

199. 

652. 

-2.0 

0.632 

68.5 

1.720 

76.4 

141. 

463. 

135. 

133. 

436. 

45. 

200. 

656. 

-1.7 

0.635 

68.3 

1.718 

80.2 

140. 

458. 

135. 

134. 

438. 

45. 

199. 

654. 

-1.3 

0.632 

68.3 

1 .710 

84.0 

138. 

453. 

135. 

131. 

431. 

45. 

197. 

645. 

-1.4 

0.623 

68.6 

1.707 

87.8 

136. 

446. 

135. 

130. 

427. 

45. 

194. 

637. 

-1 .2 

0.614 

68.8 

1.700 

91 .6 

134. 

439. 

135. 

130. 

426. 

45. 

192. 

631 . 

-0.9 

0.608 

68.9 

1.690 

95.4 

131 . 

431 . 

135. 

127. 

418. 

45. 

189. 

620. 

-0.9 

0.596 

69.3 

1.684 

-99.2 

128. 

421 . 

135. 

127. 

416. 

45. 

186. 

611. 

-0.3 

0.585 

69.5 

1.671 


SUCTION SIDE 




h «£> lo cn r. r-. m m id w w n h. » *i- rs. «ss- cn <tNoocon cr> 


X D (Co: 


R VELOCIMETER DATA 


PEAK 

EPF X/8 

= -.2 

PASSAGE 

NO. 7 



DEG 5 

STD DAY TTREL = 

418. DEG K s 

UPSTREAM TTA8S = 271. 

DEG K 




753, DEG R 


487. 

DEG R 

ZETA2 

V2 — CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

DEG 


FPS 

DEG 

MACH NO 

DEG 

MACH NO 

45, 

203, 

666 . 

-1.8 

0,645 

63,0 

1.713 

45, 

197. 

647, 

-1.2 

0.625 

68,4 

1.700 

45, 

194. 

636. 

-7.2 

0.613 

68.8 

1.552 

45. 

185. 

609, 

-0.1 

0.583 

69.5 

1.662 

45. 

180. 

590. 

0.6 

0.563 

70,0 

1.642 

45. 

T71. 

561. 

1.9 

0,532 

70,7 

1.612 

45, 

163, 

533. 

3.4 

0,503 

71.5 

1 .587 

45. 

153. 

504. 

5.0 

0.473 

72.3 

7.553 

45 . 

145. 

477. 

6,4 

0.446 

73,1 

1 .530 

45, 

140. 

458. 

7.6 

0.429 

73.7 

1 .513 

45, 

145. 

477. 

6.2 

0.446 

73.2 

1.532 

45. 

166, 

544. 

2,0 

0,515 

71,3 

T .603 

45, 

187. 

595. 

-0.1 

0.568 

63.9 

1 a f 354 - 

45, 

78T. 

594. 

- 0.0 

0,567 

69,9 

1.652 

45. 

182, 

598. 

- 0.2 

0.572 

59. 8 

1.657 

45. 

186, 

611, 

- 0,6 

0.586 

69,5 

1.670 

45. 

190, 

523, 

-1.3 

0.600 

69.2 

1 ,687 

45. 

195, 

639, 

- 1 .8 

0.678 

68,8 

1.704 

45 . 

199. 

653, 

-2,4 

0,634 

68.4 

1.721 

45 , 

203. 

665 . 

-2,7 

0.647 

68 .! 

1.734 

45, 

204 a- 

669 . 

-2.7 

0,652 

68,0- 

1.736 

45. 

203. 

667 , 

-2.1 

0,648 

bB ® 0 

1 .726 

45, 

203. 

665 . 

-1.9 

0.645 

68,0 

1.722 

45. 

201 . 

659. 

-1.7 

0.638 

68.2 

1.714 

45, 

200 . 

656. 

- 2,1 

0.636 

68.3 

1.719 

45. 

197. 

547, 

-1.8 

0.625 

68.5 

1.708 







APPENDIX D (Cont’d) 


LASER DOPPLER VELOCIMETER DATA 






85% SPAN 

100% 

SPEED 

PEAK 

ETF X/B 

= -.1 

PASSAGE NO. 1 



STD DAY 

RPM = 

1247 0.4, 

RADIUS 

= 39.050 CM, PHI 

- -14.6 

DEG, 

STD DAY 

TTREL = 

417. DEG 

K, 

UPSTREAM TTABS = 

274. DEG K 





15.374 

IN 





7 51. DEG 

R 



493. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7ETA2 

VZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 














0.8 


134. 

439. 

135. 

137. 

451. 

45. 

197. 

646. 

0.8 


0.619 

68.2 

1.664 

4.6 


134. 

439. 

135. 

140. 

458. 

45. 

198. 

651. 

1.2 


0.623 

67.9 

1.660 

8.4 


137. 

451. 

135. 

141. 

461 . 

45. 

202. 

661 . 

0.6 


0.636 

67.7 

1.675 

12.2 


144. 

472. 

135. 

143. 

470. 

45. 

208. 

683. 

-0.1 


0.660 

67.1 

1.699 

16.0 


148. 

484. 

135. 

144. 

471. 

45. 

211. 

693. 

-0.8 


0.672 

67.0 

1 .716 

19.8 


151. 

496. 

135. 

143. 

470. 

45. 

214. 

701. 

-1.5 


0.682 

66.8 

1.734 

23.6 


149. 

490. 

135. 

143. 

468. 

45. 

212. 

695. 

-1.3 


0.675 

67.0 

1.726 

27.4 


148. 

485. 

135. 

143. 

468. 

45. 

21 1. 

691. 

-1.0 


0.671 

67.0 

1.719 

31.2 


144. 

472. 

135. 

141. 

464. 

45. 

207. 

679. 

-0.5 


0.656 

67.3 

1.703 

35.0 


142. 

466. 

135. 

139. 

456. 

45. 

204. 

669. 

-0.6 


0.646 

67.6 

1.699 

38.8 


141. 

461. 

135. 

139. 

457. 

45. 

203. 

666. 

-0.2 


0.642 

67.7 

1 .691 

42.6 


138. 

452. 

135. 

137. 

448. 

45. 

199. 

653. 

-0.3 


0.629 

68.1 

1 .684 

46.4 


133. 

436. 

135. 

135. 

442. 

45. 

194. 

637. 

0.4 


0.611 

68.5 

1.665 

50.2 


128. 

421. 

135. 

133. 

437. 

45. 

190. 

622. 

1.1 


0.595 

68.8 

1.647 

54.0 


122. 

401 . 

135. 

130. 

427. 

45. 

183. 

601 . 

1.8 


0.572 

69.4 

1.627 

57.8 


116. 

381. 

135. 

127. 

416. 

45. 

176. 

578. 

2.5 


0.548 

70.1 

1.607 

61.6 


105. 

346. 

135. 

122. 

400. 

45. 

165. 

541 . 

4.1 


0.510 

71.1 

1.571 

65.4 


98. 

322. 

135. 

1 19. 

391. 

45. 

158. 

517. 

5.5 


0.486 

71.8 

1.547 

69.2 


97. 

317. 

135. 

117. 

384. 

45. 

155. 

508. 

5.5 


0.477 

72.1 

1.545 

73.0 


103. 

337. 

135. 

118. 

388. 

45. 

160. 

526. 

4.0 


0.495 

71.6 

1.567 

76.8 


126. 

412. 

135. 

125. 

410. 

45. 

182. 

596. 

-0.1 


0.570 

69.8 

1 . t 51 

80.6 


130. 

428. 

135. 

130. 

427. 

45. 

189. 

620. 

-0.1 


0.594 

69.1 

1.663 

84.4 


132. 

432. 

135. 

131. 

430. 

45. 

191 . 

625. 

-0.1 


0.600 

68.9 

1.666 

88.2 


133. 

437. 

135. 

131. 

430. 

45. 

192. 

629. 

-0.5 


0.604 

68.8 

1.673 

92.0 


136. 

447. 

135. 

132. 

433. 

45. 

195. 

638. 

-0.9 


0.615 

68.6 

1.685 

95.8 


139. 

455. 

135. 

134. 

438. 

45. 

197. 

648. 

-1.1 


0.625 

68.3 

1.694 

99.6 


143. 

470. 

135. 

135. 

442. 

45. 

202. 

661 . 

-1.8 


0.641 

68.0 

1.712 


SUCTION SIDE 



APPENDIX D (Cont'd) 


»— * 
-fc- 
o 


LASER DOPPLER VELOCIMETER DATA 


85 % SPAN 

TOO* SPEED PEAK 

EFF 

X/B =0.0 PASSAGE NO. 1 



SID DAY RPM = 12470.4, RADIUS = 38.923 CM, 

PHI = -14.6 DEG, 

STD 

DAY TTREL = 417. DEG K, UPSTREAM TTABS 

= 274. DEG 

K 

15.324 IN 



750. DEG R 

493. DEG 

R 


PERCENT GAP 
PRESSURE SIDE 

Cl 

MPS 

Cl 

FPS 

ZETA1 

DEG 

C2 

MPS 

C2 

FPS 

ZETA2 

DEG 

vz- 

MPS 

CORRECTED 

FPS 

BETA 

DEG 

ABSOLUTE 
MACH NO 

BETA PRIME 
DEG 

RELATIVE 
MACH NO 

3.1 


119. 

389. 

135. 

143. 

470. 

45. 

190. 

623. 

5.4 

0.590 

68.2 

1.581 

6.9 


138. 

454. 

135. 

140. 

458. 

45. 

202. 

661. 

0.3 

0.636 

67.7 

1.675 

10.7 


141. 

464. 

135. 

140. 

460. 

45. 

204. 

670. 

-0.2 

0.646 

67.5 

1.688 

14.5 


141. 

464. 

135. 

141. 

462. 

45. 

205. 

672. 

-0.1 

0.648 

67.4 

1.687 

18.3 


142. 

465. 

135. 

141 . 

462. 

45. 

205. 

672. 

-0.2 

0.649 

67.4 

1.688 

22.1 


140. 

459. 

135. 

142. 

465. 

45. 

204. 

670. 

0.4 

0.645 

67.4 

1.678 

25.9 


140. 

459. 

135. 

143. 

469. 

45. 

205. 

673. 

0.6 

0.648 

67.3 

1.676 

29.7 


140. 

459. 

135. 

144. 

473. 

45. 

206. 

676. 

0.9 

0.650 

67.1 

1.674 

33.5 


142. 

467. 

135. 

145. 

476. 

45. 

208. 

684. 

0.5 

0.659 

67.0 

1.683 

37.3 


145. 

477. 

135. 

146. 

479. 

45. 

21 1. 

693. 

0.1 

0.670 

66.7 

1.696 

41.1 


148. 

487. 

135. 

145. 

477. 

45. 

213. 

699. 

-0.6 

0.678 

66.7 

1.711 

44.9 


156. 

511. 

135. 

145. 

477. 

45. 

218. 

717. 

-2.0 

0.700 

66.4 

1.746 

48.7 


156. 

513. 

135. 

146. 

479. 

45. 

219. 

720. 

-2.0 

0.703 

66.3 

1.748 

52.5 


157. 

514. 

135. 

145. 

477. 

45. 

219. 

719. 

-2.1 

0.703 

66.3 

1.750 

56.3 


155. 

508. 

135. 

145. 

476. 

45. 

218. 

714. 

-1.9 

0.697 

66.4 

1.742 

60.1 


154. 

506. 

135. 

145. 

475. 

45. 

217. 

712. 

-1.8 

0.694 

66.5 

1.740 

63.9 


153. 

501. 

135. 

145. 

476. 

45. 

216. 

709. 

-1.5 

0.690 

66.5 

1.732 

67.7 


153. 

501. 

135. 

144. 

472. 

45. 

215. 

706. 

-1.7 

0.688 

66.6 

1.734 

71.5 


150. 

493. 

135. 

143. 

470. 

45. 

213. 

698. 

-1.4 

0.679 

66.8 

1 .724 

75.3 


148. 

487. 

135. 

144. 

472. 

45. 

212. 

696. 

-0.9 

0.675 

66.8 

1.714 

79.1 


145. 

476. 

135. 

145. 

477. 

45. 

211. 

691 . 

0.1 

0.668 

66.8 

1 .695 

82.9 


143. 

469. 

135. 

144. 

472. 

45. 

208. 

683. 

0.2 

0.658 

67.1 

1.688 

86.7 


139. 

456. 

135. 

143. 

469. 

45. 

204. 

671. 

0.8 

0.645 

67.3 

1.672 

90.5 


135. 

442. 

135. 

143. 

469. 

45. 

201. 

661. 

1.7 

0.633 

67.5 

1.652 

94.3 

SUCTION 

SIDE 

124. 

407. 

135. 

145. 

476. 

45. 

195. 

640. 

4.5 

0.608 

67.8 

1 .602 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 


BS% SPAN 100% SPEED PEAK EFF X/B = .13 PASSAGE NO. 1 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 38.755 

CM, 

PHI = -14.6 

DEG, 

STD DAY 

TTREL = 

416. DEG K, 

UPSTREAM 

TTABS = 

274. 

DEG 

K 





15.258 

IN 





748. DEG R 


493. 

DEG 

R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 


MACH NO 

PRESSURE 

SIDE 















13.0 


129. 

423. 

105. 

213. 

699. 

60. 

174. 

569. 

38.2 

0.617 

64.1 


1 

.125 

17.0 


130. 

426. 

105. 

217. 

71 1. 

60. 

176. 

576. 

38.7 

0.628 

63.6 


1 

.116 

20.9 


138. 

454. 

105. 

203. 

666. 

60. 

177. 

579. 

32.1 

0.594 

65.2 


1 

.213 

24.9 


164. 

538. 

105. 

176. 

576. 

60. 

185. 

606. 

12.2 

0.572 

67.7 


1 

.478 

20.9 


174. 

572. 

105. 

16 5. 

542. 

60. 

188. 

618. 

3.8 

0.587 

68.5 


1 

.596 

32.8 


176. 

579. 

105. 

167. 

547. 

60. 

191. 

625. 

3.6 

0.594 

68.3 


1 

.602 

36.8 


180. 

591. 

105. 

168. 

552. 

60. 

194. 

636. 

2.8 

0.606 

68.0 


1 

.618 

40.7 


183. 

600. 

105. 

171. 

562. 

60. 

197. 

646. 

3.0 

0.616 

67.7 


1 

.620 

44.7 


187. 

612. 

105. 

175. 

573. 

60. 

201 . 

659. 

3.0 

0.629 

67.3 


1 

.626 

48.7 


193. 

633. 

105. 

176. 

579. 

60. 

206. 

676. 

1.4 

0.650 

67.0 


1 

.660 

52.6 


196. 

642. 

105. 

180. 

591. 

60. 

210. 

688. 

1.8 

0.660 

66.6 


1 

.659 

56.6 


200. 

657. 

105. 

183. 

602. 

60. 

214. 

703. 

1.5 

0.677 

66.2 


1 

.673 

60.5 


202. 

662. 

105. 

185. 

607. 

60. 

216. 

708. 

1.5 

0.682 

66.0 


1 

.675 

64.5 


205. 

672. 

105. 

186. 

61 1. 

60. 

218. 

717. 

1.0 

0.693 

65.8 


1 

.690 

68.4 


209. 

685. 

105. 

188. 

618. 

60. 

222. 

729. 

0.4 

0.707 

65.5 


1 

.706 

72.4 


210. 

689. 

105. 

188. 

617. 

60. 

223. 

731. 

-0.1 

0.711 

65.5 


1 

.717 

76.4 


208. 

683. 

105. 

108. 

617. 

60. 

222. 

727. 

0.5 

0.705 

65.6 


1 

.704 

80.3 


211. 

692. 

105. 

187. 

612. 

60. 

223. 

732. 

-0.9 

0.713 

65.7 


1 

.732 

84.3 


208. 

683. 

105. 

188. 

618. 

60. 

222. 

727. 

0.6 

0.705 

65.5 


1 

.702 

88.2 


208. 

683. 

105. 

188. 

616. 

60. 

221. 

727. 

0.4 

0.704 

65.6 


1 

.705 

92.2 


205. 

672. 

105. 

187. 

615. 

60. 

219. 

718. 

1.4 

0.693 

65.7 


1 

.683 

96.2 


204. 

669. 

105. 

191. 

627. 

60. 

220. 

721. 

3.0 

0.692 

65.3 


1 

.658 

SUCTION 

SIDE 














APPENDIX D (Coni' d) 


LASER DOPPLER VELOCIMETER DATA 


85% SPAN 

100% SPEED 

PEAK 

EFF 

X/B = .26 

PASSAGE 

NO. 1 


STD DAY RPM = 12470.4, RADIUS = 38.590 CM, 

15.193 IN 

PHI = -14.6 

DEG, 

STD 

DAY TTRF.L = 414. 

746. 

DEG K, 
DEG R 

UPSTREAM TTABS 

- 276. DEG K 
497. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

vz— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

6.8 

129. 

423. 

105. 

236. 

773. 

60. 

181 . 

595. 

42.7 

0.679 

60.9 

1.041 

10.9 

123. 

404. 

105. 

233. 

765. 

60. 

176. 

578. 

44.2 

0.673 

61 .3 

1.022 

15.0 

114. 

374. 

105. 

235. 

771 . 

60. 

170. 

558. 

47.4 

0.603 

61 .1 

0.973 

19.0 

108. 

354. 

105. 

232. 

762. 

60. 

165. 

541. 

48.9 

0.678 

61.6 

0.954 

23.1 

104. 

342. 

105. 

227. 

744. 

60. 

160. 

525. 

49.3 

0.663 

62.5 

0.955 

27.1 

106. 

349. 

105. 

224. 

735. 

60. 

161. 

527. 

48.2 

0.654 

62.9 

0.974 

31.2 

113. 

371. 

105. 

214. 

703. 

60. 

162. 

531 . 

44.2 

0.621 

64.2 

1.040 

35.3 

163. 

535. 

105. 

194. 

636. 

60. 

190. 

624. 

19.3 

0.598 

65.8 

1.382 

39.3 

170. 

557. 

105. 

180. 

591 . 

60. 

190. 

623. 

11.6 

0.589 

67.1 

1.485 

43.4 

171. 

562. 

105. 

168. 

551. 

60. 

187. 

612. 

6.1 

0.578 

68.3 

1.555 

47.4 

174. 

571. 

105. 

168. 

552. 

60. 

189. 

619. 

5.2 

0.586 

68.2 

1.571 

51.5 

179. 

587. 

105. 

171. 

560. 

60. 

193. 

633. 

4.2 

0.601 

67.8 

1.590 

55.6 

184. 

603. 

105. 

173. 

566. 

60. 

197. 

647. 

3.1 

0.617 

67.5 

1.612 

59.6 

187. 

613. 

105. 

172. 

565. 

60. 

199. 

654. 

1.9 

0.626 

67.5 

1.634 

63.7 

184. 

604. 

105. 

172. 

564. 

60. 

197. 

647. 

2.8 

0.617 

67.6 

1.617 

67.7 

181. 

593. 

105. 

172. 

565. 

60. 

195. 

640. 

4.2 

0.608 

67.6 

1.594 

71.8 

176. 

579. 

105. 

173. 

568. 

60. 

192. 

631. 

6.2 

0.597 

67.7 

1.561 

75.9 

178. 

585. 

105. 

176. 

577. 

60. 

195. 

638. 

6.5 

0.604 

67.3 

1.559 

79.9 

181. 

595. 

105. 

176. 

577. 

60. 

197. 

646. 

5.4 

0.613 

67.3 

1.579 

84.0 

185. 

608. 

105. 

179. 

588. 

60. 

201. 

659. 

5.2 

0.626 

66.9 

1.588 

88.1 

202. 

663. 

105. 

186. 

609. 

60. 

215. 

707. 

1.6 

0.681 

65.9 

1.667 

92.1 

203. 

666. 

105. 

189. 

621. 

60. 

217. 

713. 

2.7 

0.685 

65.5 

1.654 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 






85% SPAN 10 OT, 

SPEED 

PEAK 

EFF X/B 

= .39 

PASSAGE 

NO. 1 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 38.423 

CM, PHI 

= -14.6 

DEG, 

STD DAY 

TTREL = 

413. DEG 

K 

, UPSTREAM 

TTABS = 

276. DEG K 





15.127 

IN 





744. DEG 

R 



497. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 














0.7 


149. 

489. 

105. 

239. 

785. 

60. 

197. 

647. 

36.8 


0.690 

60.1 

1.122 

4.9 


150. 

491. 

105. 

238. 

781. 

60. 

197. 

647. 

36.3 


0.687 

60.3 

1.130 

9.2 


152. 

498. 

105. 

238. 

782. 

60. 

199. 

652. 

35.7 


0.689 

60.2 

1.139 

13.4 


149. 

489. 

105. 

242. 

795. 

60. 

198. 

651. 

37.4 


0.699 

59.7 

1.112 

17.7 


147. 

481. 

105. 

243. 

798. 

60. 

197. 

646. 

38.4 


0.701 

59.5 

1.096 

22.0 


140. 

460. 

105. 

242. 

793. 

60. 

192. 

629. 

40.2 


0.696 

59.8 

1.070 

26.2 


134. 

441. 

105. 

245. 

803. 

60. 

189. 

619. 

42.6 


0.705 

59.3 

1.032 

30.5 


130. 

428. 

105. 

243. 

796. 

60. 

185. 

607. 

43.5 


0.700 

59.6 

1.020 

34.7 


129. 

422. 

105. 

241. 

792. 

60. 

183. 

601 . 

43.8 


0.697 

59.8 

1 .016 

39.0 


124. 

406. 

105. 

235. 

770. 

60. 

177. 

581. 

44.3 


0.678 

60.9 

1.015 

43.2 


119. 

389. 

105. 

230. 

756. 

60. 

172. 

564. 

45.2 


0.667 

61 .6 

1 .005 

47.5 


112. 

366. 

105. 

225. 

738. 

60. 

165. 

54 0. 

46.6 


0.654 

62.5 

0.990 

51 .8 


111. 

363. 

105. 

218. 

716. 

60. 

162. 

530. 

45.8 


0.634 

63.6 

1.009 

56.0 


101. 

333. 

105. 

205. 

671. 

60. 

150. 

491. 

46.6 


0.597 

65.7 

1.015 

60.3 


122. 

401. 

105. 

193. 

633. 

60. 

160. 

526. 

35.9 


0.560 

66.7 

1.160 

64.5 


169. 

556. 

105. 

173. 

567. 

60. 

187. 

614. 

8.9 


0.579 

67.8 

1.513 

68.8 


170. 

558. 

105. 

168. 

550. 

60. 

186. 

609. 

6.5 


0.575 

68.3 

1.543 

73.0 


172. 

563. 

105. 

169. 

553. 

60. 

187. 

613. 

6.3 


0.580 

68.1 

1.548 

77.3 


171 . 

562. 

105. 

170. 

559. 

60. 

187. 

615. 

7.1 


0.581 

68.0 

1.537 

81.6 


172. 

564. 

105. 

172. 

565. 

60. 

189. 

619. 

7.6 


0.584 

67.8 

1.531 

85.8 


173. 

566. 

105. 

175. 

573. 

60. 

190. 

623. 

8.4 


0.589 

67.5 

1.523 

90.1 


174. 

570. 

105. 

177. 

582. 

60. 

192. 

629. 

8.9 


0.595 

67.2 

1.517 

94.3 

CUrTTflll 

ctr\r 

173. 

569. 

105. 

180. 

589. 

60. 

192. 

631. 

9.9 


0.596 

67.0 

1.505 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOC IMETER DATA 




,~^md 


85% SPAN 100% SPEED PEAK EFF X/B = .52 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.257 
15.062 

CM, PHI 
IN 

= -14.6 

DEG, 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

PRESSURE SIDE 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

27.2 

175. 

575. 

105. 

164. 

538. 

15. 

31.7 

176. 

577. 

105. 

176. 

577. 

15. 

36.3 

174. 

571 . 

105. 

168. 

552. 

15. 

40.8 

172. 

563. 

105. 

170. 

558. 

15. 

45.3 

171. 

561 . 

105. 

163. 

535. 

15. 

49.8 

170. 

557. 

105. 

161. 

528. 

15. 

54.3 

170. 

557. 

105. 

158. 

517. 

15. 

58.8 

171. 

561. 

105. 

151. 

496. 

15. 

63.3 

179. 

588. 

105. 

128. 

419. 

15. 

67.8 

192. 

630. 

105. 

124. 

406. 

15. 

72.3 

200. 

656. 

105. 

121. 

397. 

15. 

76.8 

195. 

640. 

105. 

119. 

390. 

15. 


SUCTION SIDE 


STD DAY TTREL - 

412. DEG 
742. DEG 

K, 

R 

UPSTREAM 

TTABS = 276. 
496. 

DEG K 
DEG R 

VZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS FPS 

DEG 


MACH NO 

DEG 

MACH NO 


217. 

710. 

28.1 

0.709 

59.8 

1.252 

220. 

723. 

30.0 

0.730 

58.6 

1.222 

216. 

710. 

29.0 

0.713 

59.5 

1.237 

215. 

704. 

29.7 

0.710 

59.5 

1.226 

212. 

696. 

28.6 

0.697 

60.3 

1.242 

210. 

690. 

28.5 

0.690 

60.6 

1.245 

209. 

687. 

27.9 

0.685 

60.9 

1.254 

209. 

685. 

26.5 

0.678 

61.4 

1.275 

211. 

692. 

20.5 

0.667 

62.6 

1.364 

222. 

730. 

17.8 

0.700 

61.8 

1.412 

230. 

753. 

16.2 

0.721 

61 .3 

1.444 

224. 

735. 

16.4 

0.703 

61.9 

1.436 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOC IMETER DATA 






85% SPAN 100% 

SPEED 

PEAK 

EFF X/B 

= .65 

PASSAGE 

NO. 1 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 38.090 

CM, PHI 

= -14. 

.6 DEG, 

STD DAY 

TTRFL = 

411. DEG 

K, 

, UPSTREAM 

TTARS = 

273. DEG K 





1 4. 996 

IN 





740. DEG 

R 



492. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RFLATIVF 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 














5.1 


119. 

391. 

105. 

218. 

716. 

60. 

169. 

553. 

42.8 


0.635 

63.0 

1.039 

9.6 


130. 

426. 

105. 

221. 

725. 

60. 

177. 

582. 

39.6 


0.642 

62.4 

1.082 

14.0 


137. 

448. 

105. 

225. 

738. 

60. 

184. 

603. 

38.1 


0.653 

61.8 

1 .101 

18.5 


141. 

4 61. 

105. 

226. 

741. 

60. 

187. 

613. 

36.9 


0.656 

61 .6 

1.117 

22.9 


145. 

476. 

105. 

229. 

750. 

60. 

191 . 

627. 

35.8 


0.665 

61.2 

1.130 

27.4 


160. 

525. 

105. 

231. 

757. 

60. 

203. 

666. 

31.1 


0.678 

60.8 

1.200 

31 .8 


168. 

552. 

105. 

236. 

774. 

60. 

211. 

692. 

29.5 


0.697 

60.1 

1.224 

36.3 


176. 

579. 

105. 

241. 

790. 

60. 

219. 

717. 

27.9 


0.716 

59.4 

1.250 

40.7 


181. 

595. 

105. 

242. 

793. 

60. 

223. 

730. 

26.5 


0.723 

59.3 

1.273 

45.2 


183. 

602. 

105. 

251. 

825. 

60. 

228. 

74 7. 

28.2 


0.747 

57.9 

1.249 

49.6 


183. 

601. 

105. 

250. 

819. 

60. 

227. 

744. 

27.8 


0.742 

58.2 

1.254 

54.1 


181. 

593. 

105. 

258. 

848. 

60. 

228. 

749. 

30.6 


0.761 

56.9 

1.209 

58. 5 


175. 

575. 

105. 

263. 

863. 

60. 

226. 

742. 

33.3 


0.768 

56.2 

1.165 

63.0 


168. 

551. 

105. 

263. 

863. 

60. 

221. 

724. 

35.5 


0.764 

56.1 

1 .128 

67.4 


162. 

533. 

105. 

265. 

869. 

60. 

217. 

714. 

37.6 


0.767 

55.8 

1.094 

71.9 


159. 

523. 

105. 

265. 

868. 

60. 

215. 

706. 

38.4 


0.766 

55.8 

1.080 

76.3 


159. 

523. 

105. 

254. 

833. 

60. 

211. 

693. 

36.4 


0.737 

57.4 

1.115 

80.8 


163. 

534. 

105. 

256. 

840. 

60. 

214. 

703. 

35.8 


0.744 

57.1 

1.125 

85.3 


167. 

548. 

105. 

250. 

821. 

60. 

215. 

706. 

33.2 


0.731 

58.0 

1.166 

89.7 


163. 

534. 

105. 

244. 

799. 

60. 

210. 

688. 

33.1 


0.711 

59.0 

1.168 

SUCTION 

SIDE 
















APPENDIX D (Cont'd) 


LASER DOPPLER VELOC IMETER DATA 


85% SPAN 

TOOT SPEED 

PEAK 

EFF 

X/B = . 

78 PASSAGE NO. 1 



STD DAY RPM = 12470.4, RADIUS = 37.925 CM, 

PHI = -14.6 

DEO, 

STD 

DAY TTREL 

= 410. DEG K, UPSTREAM TTABS 

= 274. DEG 

K 

14.931 IN 





730. DEG R 

493. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

0.8 

219. 

717. 

60. 

203. 

667. 

15. 

159. 

521. 

47.5 

0.641 

63.0 

0.970 

5.1 

218. 

715. 

60. 

197. 

646. 

15. 

163. 

533. 

45.5 

0.636 

63.0 

0.999 

9.3 

217. 

713. 

60. 

189. 

619. 

15. 

168. 

550. 

42.8 

0.632 

63.0 

1.036 

13.6 

219. 

717. 

60. 

185. 

608. 

15. 

172. 

564. 

41.3 

0.635 

62.7 

1.056 

17.8 

219. 

717. 

60. 

184. 

605. 

15. 

172. 

566. 

40.9 

0.635 

62.7 

1.060 

22.0 

221. 

724. 

60. 

185. 

608. 

15. 

175. 

573. 

40.6 

0.640 

62.4 

1.063 

26.3 

224. 

736. 

60. 

188. 

617. 

15. 

178. 

584. 

40.5 

0.651 

61.8 

1.062 

30.5 

228. 

749. 

60. 

193. 

632. 

15. 

180. 

591. 

40.9 

0.662 

61.2 

1.053 

34.8 

230. 

753. 

60. 

197. 

647. 

15. 

179. 

586. 

42.1 

0.666 

61.1 

1.035 

39.0 

233. 

763. 

60. 

199. 

652. 

15. 

182. 

596. 

41.8 

0.674 

60.6 

1.038 

43.3 

235. 

772. 

60. 

195. 

640. 

15. 

188. 

618. 

39.8 

0.682 

60.1 

1.066 

47.5 

237. 

779. 

60. 

191. 

627. 

15. 

194. 

637. 

37.9 

0.688 

59.8 

1.093 

51.7 

240. 

789. 

60. 

189. 

619. 

15. 

200. 

657. 

36.2 

0.698 

59.3 

1.116 

56.0 

245. 

805. 

60. 

189. 

620. 

15. 

207. 

678. 

35.1 

0.714 

58.6 

1.132 

60.2 

251. 

822. 

60. 

194. 

635. 

15. 

211. 

691 . 

35.3 

0.728 

57.8 

1.129 

64.5 

253. 

830. 

60. 

195. 

641. 

15. 

213. 

698. 

35.3 

0.735 

57.5 

1.129 

68.7 

256. 

841. 

60. 

198. 

649. 

15. 

216. 

708. 

35.2 

0.745 

57.0 

1.129 

72.9 

258. 

845. 

60. 

199. 

653. 

15. 

217. 

710. 

35.3 

0.748 

56.8 

1.128 

77.2 

258. 

848. 

60. 

200. 

656. 

15. 

217. 

712. 

35.4 

0.751 

56.7 

1.126 

81.4 

261. 

855. 

60. 

200. 

657. 

15. 

220. 

721. 

35.0 

0.758 

56.4 

1.133 

85.7 

263. 

863. 

60. 

197. 

647. 

15. 

226. 

740. 

33.4 

0.768 

56.1 

1.158 

89.9 

265. 

869. 

60. 

200. 

657. 

15. 

226. 

741. 

34.0 

0.772 

55.8 

1 .150 

94.2 

264. 

867. 

60. 

205. 

674. 

15. 

221. 

726. 

35.7 

0.767 

55.8 

1.121 


SUCTION SIDE 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 






85% SPAN 100% 

SPEED 

PEAK 

EEF X/B 

= .91 

PASSAGE NO. 1 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 37.757 

CM, PHI 

- -14. 

.6 DEG, 

STD DAY 

TTREL = 

409. DEG K, 

UPSTREAM 

TTABS = 

274. DEG K 





14.865 

IN 





736. DEG R 



493. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATI ' 



MRS 

FPS 

DEG 

MI’S 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH ] 

PRESSURE 

SIDE 













8.7 


222. 

727. 

60. 

212. 

695. 

15. 

157. 

515. 

49.4 

0.654 

62.4 

0.936 

12.7 


220. 

723. 

60. 

200. 

656. 

15. 

164. 

537. 

45.8 

0.644 

62.5 

0.987 

16.7 


220. 

723. 

60. 

197. 

646. 

15. 

166. 

545. 

44.8 

0.643 

62.4 

1.002 

20.7 


222. 

728. 

60. 

198. 

651. 

15. 

167. 

548. 

44.8 

0.647 

62.2 

0.999 

24.7 


222. 

729. 

60. 

197. 

646. 

15. 

169. 

553. 

44.2 

0.647 

62.1 

1.008 

28.7 


222. 

729. 

60. 

200. 

655. 

15. 

167. 

546. 

45.1 

0.648 

62.1 

0.995 

32.7 


221. 

726. 

60. 

198. 

648. 

15. 

167. 

547. 

44.7 

0.645 

62.3 

1.002 

36.7 


221. 

726. 

60. 

199. 

654. 

15. 

165. 

543. 

45.3 

0.646 

62.3 

0.993 

40.7 


223. 

730. 

60. 

199. 

652. 

15. 

168. 

550. 

44.7 

0.649 

62.1 

1.000 

44.7 


225. 

738. 

60. 

197. 

647. 

15. 

172. 

565. 

43.5 

0.654 

61.7 

1.015 

48.7 


226. 

743. 

60. 

192. 

631 . 

15. 

178. 

583. 

41.4 

0.657 

61 .4 

1.044 

52.7 


228. 

748. 

60. 

191. 

628. 

15. 

181. 

593. 

40.6 

0.661 

61.1 

1.054 

56.7 


229. 

752. 

60. 

194. 

637. 

15. 

180. 

592. 

41.2 

0.665 

60.9 

1.044 

60.7 


230. 

756. 

60. 

198. 

649. 

15. 

179. 

589. 

42.1 

0.669 

60.8 

1.031 

64.7 


232. 

762. 

60. 

201 . 

658. 

15. 

180. 

590. 

42.5 

0.674 

60.5 

1.024 

68.7 


236. 

773. 

60. 

202. 

664. 

15. 

183. 

60 2. 

42.1 

0.683 

59.9 

1.027 

72.7 


238. 

782. 

60. 

204. 

668. 

15. 

186. 

611. 

41.8 

0.691 

59.5 

1.030 

76.7 


242. 

793. 

60. 

206. 

676. 

15. 

189. 

621. 

41.6 

0.700 

59.0 

1.030 

80.7 


247. 

810. 

60. 

209. 

687. 

15. 

194. 

637. 

41.3 

0.715 

58.1 

1.033 

84.7 


253. 

830. 

60. 

212. 

694. 

15. 

201. 

660. 

40.3 

0.732 

57.2 

1.044 

88.7 


257. 

844. 

60. 

207. 

678. 

15. 

211. 

691 . 

37.7 

0.745 

56.6 

1.084 


SUCTION SIDE 


-fc. 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 


85% SPAN 1007, SPEED PEAK EFF X/B = 1.0 PASSAGE NO. 1 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 37.643 

CM, 

Pill - -14. 

.6 DEG, 





14.820 

IN 



PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 



PIPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE 

SIDE 







10.1 


111 . 

364. 

105. 

200. 

655. 

15. 

13.9 


117. 

385. 

105. 

195. 

640. 

15. 

17.7 


124. 

407. 

105. 

194. 

636. 

15. 

21.5 


122. 

400. 

105. 

195. 

639. 

15. 

25.3 


124. 

407. 

105. 

195. 

641. 

15. 

29.1 


122 . 

401. 

105. 

195. 

641. 

15. 

32.9 


122. 

401 . 

105. 

198. 

651. 

15. 

36.7 


120. 

394. 

105. 

197. 

647. 

15. 

40.5 


123. 

403. 

105. 

195. 

641 . 

15. 

44.3 


127. 

416. 

105. 

192. 

630. 

15. 

48.1 


129. 

422. 

105. 

191. 

628. 

15. 

51.9 


128. 

421. 

105. 

191. 

626. 

15. 

55.7 


132. 

433. 

105. 

190. 

625. 

15. 

59.5 


133. 

435. 

105. 

193. 

633. 

15. 

63.3 


134. 

440. 

105. 

192. 

631. 

15. 

67.1 


133. 

435. 

105. 

197. 

646. 

15. 

70.9 


135. 

442. 

105. 

200. 

656. 

15. 

74.7 


134. 

439. 

105. 

202. 

663. 

15. 

78.5 


132. 

433. 

105. 

204. 

669. 

15. 

82.3 


132. 

433. 

105. 

203. 

667. 

15. 

86.1 


132. 

432. 

105. 

205. 

671. 

15. 

89.9 


136. 

445. 

105. 

208. 

683. 

15. 

SUCTION 

SIDE 








STD DAY 

TTREL = 

408. DEG 

K, 

UPSTREAM 

TTABS = 

274. DEG K 



735. DEG 

R 



494. DEG R 

VZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

163. 

534. 

45.9 


0.641 

62.5 

0.983 

168. 

551. 

44.0 


0.643 

62.2 

1.009 

174. 

572. 

42.4 


0.653 

61 .6 

1 .028 

172. 

565. 

43.0 


0.650 

61.7 

1.020 

175. 

573. 

42.6 


0.656 

61.4 

1.024 

173. 

567. 

43.0 


0.652 

61.6 

1.020 

174. 

570. 

43.4 


0.659 

61 .3 

1.012 

171. 

562. 

43.7 


0.652 

61.7 

1.010 

173. 

569. 

42.8 


0.653 

61 .6 

1.021 

176. 

579. 

41.6 


0.654 

61.5 

1.039 

178. 

584. 

41.1 


0.656 

61.3 

1.044 

178. 

583. 

41.1 


0.654 

61.4 

1.045 

181. 

594. 

40.3 


0.661 

61.0 

1.055 

182. 

598. 

40.5 


0.667 

60.7 

1.050 

184. 

603. 

40.1 


0.669 

60.6 

1.056 

183. 

602. 

41.0 


0.675 

60.3 

1.041 

186. 

611. 

41 .0 


0.685 

59.7 

1.039 

186. 

610. 

41.5 


0.688 

59.6 

1.031 

185. 

606. 

42.1 


0.688 

59.6 

1.023 

185. 

605. 

42.0 


0.687 

59.6 

1.024 

185. 

606. 

42.2 


0.689 

59.5 

1.021 

189. 

622. 

41.9 


0.704 

58.7 

1.022 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 


85% SPAN 100% SPEED PEAK 


STD DAY RPM = 12470.4, 

RADIUS = 37.516 

CM, 

PHI = -14.6 DEO 


14.770 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

EPS 

DEG 

PRESSURE SIDE 

1.1 

222. 

728. 

60. 

267. 

877. 

15. 

4.9 

225. 

738. 

60. 

214. 

702. 

15. 

8.7 

228. 

748. 

60. 

205. 

673. 

15. 

12.5 

228. 

749. 

60. 

202. 

662. 

15. 

16.3 

230. 

753. 

60. 

202. 

662. 

15. 

20.1 

229. 

752. 

60. 

203. 

667. 

15. 

23.9 

228. 

748. 

60. 

203. 

666. 

15. 

27.7 

227. 

744. 

60. 

205. 

674. 

15. 

31.5 

228. 

748. 

60. 

207. 

679. 

15. 

35.3 

226. 

743. 

60. 

206. 

677. 

15. 

39.1 

228. 

748. 

60. 

203. 

667. 

15. 

42.9 

227. 

745. 

60. 

202. 

664. 

15. 

46.7 

227. 

746. 

60. 

201 . 

661 . 

15. 

50.5 

226. 

741. 

60. 

201. 

660. 

15. 

54.3 

227. 

744. 

60. 

200. 

656. 

15. 

58.1 

228. 

747. 

60. 

201. 

660. 

15. 

61 .9 

229. 

752. 

60. 

204. 

669. 

15. 

65.7 

230. 

753. 

60. 

204. 

668. 

15. 

69.5 

229. 

752. 

60. 

203. 

665. 

15. 

73.3 

229. 

752. 

60. 

202. 

663. 

15. 

77.1 

231. 

758. 

60. 

202. 

663. 

15. 

80.9 

234. 

769. 

60. 

206. 

675. 

15. 

84.7 

235. 

772. 

60. 

203. 

665. 

15. 

88.5 

237. 

777. 

60. 

206. 

676. 

15. 

92.3 

240. 

789. 

60. 

220. 

723. 

15. 

96.1 

243. 

796. 

60. 

247. 

810. 

15. 

99.9 

224. 

734. 

60. 

279. 

914. 

15. 


SUCTION SIDE 


EFF X/B 

= 1.1 

PASSAGE 

NO. 1 



STD DAY 

TTREL - 

407. DEG 

K. 

, UPSTREAM TTABS = 

276. DEG K 



733. DEG 

R 



497. DEG R 

VZ-CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

117. 

382. 

65.1 


0.722 

63.2 

0.691 

159. 

523. 

49.0 


0.661 

61.7 

0.931 

170. 

558. 

45.2 


0.663 

61 .1 

0.982 

173. 

56 7. 

44.0 


0.662 

61.0 

0.999 

175. 

573. 

43.7 


0.665 

60.8 

1.003 

173. 

568. 

44.3 


0.665 

60.9 

0.995 

172. 

563. 

44.5 


0.662 

61 .1 

0.992 

168. 

551. 

45.7 


0.660 

61 .3 

0.977 

169. 

553. 

45.8 


0.663 

61 .1 

0.9 74 

167. 

54 8. 

46.1 


0.660 

61.4 

0.971 

171. 

562. 

44.6 


0.662 

61 .1 

0.991 

171. 

560. 

44.6 


0.659 

61 .3 

0.992 

172. 

564. 

44.2 


0.660 

61.2 

0.997 

170. 

557. 

44.6 


0.656 

61.5 

0.994 

172. 

564. 

43.9 


0.658 

61 .3 

1.003 

172. 

566. 

44.0 


0.661 

61 .1 

1.000 

173. 

566. 

44.5 


0.665 

60.9 

0.992 

173. 

568. 

44.3 


0.666 

60.9 

0.994 

173. 

569. 

44.1 


0.665 

60.9 

0.998 

174. 

571. 

43.9 


0.665 

60.9 

1.001 

176. 

579. 

43.3 


0.669 

60.6 

1.007 

178. 

586. 

43.6 


0.679 

60.1 

1.001 

182. 

597. 

42.3 


0.681 

59.9 

1.018 

182. 

596. 

43.0 


0.685 

59.7 

1.008 

176. 

579. 

46.5 


. 0.700 

59.1 

0.953 

160. 

526. 

53.7 


0.723 

58.6 

0.840 

111. 

364. 

67.3 


0.743 

63.0 

0.650 



150 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOC IMETER DATA 


85% SPAN 

95% SPEED PEAK EFF X/B = -.3 

PASSAGE 

HO. 1 



STD DAY RPM = 11846.9, RADIUS = 39.306 CM, 

PHI = -14.6 DEG, STD DAY TTREL = 407. 

DEG K, 

UPSTREAM TTABS 

= 273. DEG 

K 

15.475 IN 

732. 

DEG R 


492. DEG 

R 


PERCENT GAP 
PRESSURE SIDE 

Cl 

MPS 

Cl 

FPS 

ZETA1 

DEG 

C2 

MPS 

C2 

FPS 

ZETA2 

DEG 

VZ- 

MPS 

CORRECTED 

FPS 

BETA 

DEG 

ABSOLUTE 
MACH NO 

BETA PRIME 
DEG 

RELATIVE 
MACH MO 

0.4 


85. 

280. 

135. 

99. 

324. 

45. 

134. 

439. 

4.2 

0.410 

73.9 

1.474 

4.2 


80. 

261. 

135. 

98. 

322. 

45. 

129. 

423. 

6.0 

0.395 

74.3 

1.453 

8.0 


73. 

240. 

135. 

97. 

317. 

45. 

123. 

404. 

7.9 

0.378 

74.9 

1.432 

11.8 


70. 

230. 

135. 

96. 

315. 

45. 

121. 

396. 

8.9 

0.370 

75.1 

1.422 

15.6 


71. 

234. 

135. 

96. 

315. 

45. 

121 . 

399. 

8.4 

0.372 

75.0 

1 .427 

19.4 


73. 

240. 

135. 

95. 

313. 

45. 

122. 

401. 

7.5 

0.375 

75.0 

1.435 

23.2 


80. 

263. 

135. 

98. 

323. 

45. 

130. 

425. 

5.8 

0.397 

74.2 

1 .455 

27.0 


91. 

299. 

135. 

101. 

332. 

45. 

140. 

458. 

3.0 

0.430 

73.3 

1.492 

30.8 


110. 

362. 

135. 

106. 

349. 

45. 

157. 

516. 

-1.0 

0.490 

71.7 

1.558 

34.6 


117. 

384. 

135. 

112. 

366. 

45. 

166. 

545. 

-1.4 

0.519 

70.8 

1.576 

38.4 


116. 

379. 

135. 

111. 

365. 

45. 

165. 

540. 

-1.1 

0.514 

70.9 

1.570 

42.2 


118. 

386. 

135. 

113. 

371. 

45. 

168. 

550. 

-1.1 

0.524 

70.6 

1.576 

46.0 


116. 

379. 

135. 

in. 

365. 

45. 

165. 

540. 

-1.1 

0.514 

70.9 

1.570 

49.8 


116. 

382. 

135. 

m. 

363. 

45. 

165. 

541. 

-1.5 

0.516 

70.9 

1.575 

53.6 


116. 

382. 

135. 

112. 

366. 

45. 

166. 

543. 

-1.2 

0.518 

70.8 

1.573 

57.4 


117. 

383. 

135. 

112. 

369. 

45. 

166. 

546. 

-1.1 

0.520 

70.7 

1.573 

61.2 


115. 

378. 

135. 

114. 

374. 

45. 

166. 

546. 

-0.3 

0.519 

70.6 

1.563 

65.0 


116. 

382. 

135. 

113. 

370. 

45. 

166. 

546. 

-0.9 

0.520 

70.7 

1.571 

68.8 


117. 

384. 

135. 

114. 

375. 

45. 

168. 

551. 

-0.7 

0.525 

70.5 

1.571 

72.6 


116. 

380. 

135. 

m. 

365. 

45. 

165. 

541. 

-1.2 

0.515 

70.9 

1.571 

76.4 


in. 

364. 

135. 

m. 

365. 

45. 

161 . 

529. 

0.1 

0.502 

71.1 

1.551 

80.2 


m. 

363. 

135. 

m. 

363. 

45. 

161. 

527. 

-0.0 

0.500 

71.2 

1.551 

84.0 


106. 

347. 

135. 

109. 

357. 

45. 

156. 

511. 

0.8 

0.483 

71.7 

1.535 

87.8 


101. 

332. 

135. 

105. 

344. 

45. 

150. 

491. 

1.0 

0.463 

72.3 

1.524 

91.6 


97. 

318. 

135. 

103. 

339. 

45. 

145. 

477. 

1.8 

0.449 

72.7 

1.510 

95.4 


94. 

310. 

135. 

102. 

335. 

45. 

143. 

468. 

2.2 

0.440 

73.0 

1.503 

99.2 

SUCTION 

SIDE 

91. 

300. 

135. 

100. 

327. 

45. 

139. 

455. 

2.5 

0.427 

73.4 

1 .496 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 95% SPEED PEAK EFF X/B « -.1 PASSAGE NO. I 


STD DAY 

RPM = 

11846.9, 

RADIUS 

= 39.050 

CM, 

PHI = -14.6 

DEG, 

STD DAY 

TTREL = 

405. DEG K, 

UPSTREAM TTABS = 

273. DEG K 





15.374 

IN 





729. DEG R 



491 . DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













0.8 


132. 

433. 

135. 

128. 

420. 

45. 

189. 

620. 

-0.9 

0.595 

68.2 

1.601 

4.6 


132. 

433. 

135. 

128. 

420. 

45. 

189. 

620. 

-0.9 

0.595 

68.2 

1.601 

8.4 


133. 

437. 

135. 

130. 

428. 

45. 

192. 

629. 

-0.6 

0.604 

67.9 

1.602 

12.2 


136. 

446. 

135. 

131. 

430. 

45. 

194. 

637. 

-1.0 

0.613 

67.7 

1 .613 

16.0 


137. 

450. 

135. 

132. 

432. 

45. 

195. 

641 . 

-1.2 

0.618 

67.5 

1.617 

T9. 8 


145. 

475. 

135. 

134. 

439. 

45. 

202. 

664. 

-2.3 

0.645 

67.0 

1.648 

23.6 


151. 

497. 

135. 

135. 

442. 

45. 

208. 

682. 

-3.4 

0.667 

66.6 

1.677 

27.4 


151. 

494. 

135. 

134. 

441. 

45. 

207. 

680. 

-3.2 

0.664 

66.7 

1.673 

31.2 


155. 

509. 

135. 

134. 

441. 

45. 

210. 

690. 

-4.1 

0.678 

66.5 

1 .695 

35.0 


157. 

515. 

135. 

135. 

444. 

45. 

212. 

697. 

-4.2 

0.686 

66.3 

1.702 

38.8 


148. 

484. 

135. 

134. 

440. 

45. 

205. 

672. 

-2.7 

0.654 

66.8 

1.660 

42.6 


149. 

488. 

135. 

134. 

441. 

45. 

206. 

675. 

-2.9 

0.658 

66.7 

1.665 

46.4 


144. 

471. 

135. 

130. 

428. 

45. 

199. 

653. 

-2.7 

0.634 

67.4 

1 .648 

50.2 


130. 

425. 

135. 

130. 

428. 

45. 

189. 

620. 

0.2 

0.593 

68.0 

1.586 

54.0 


119. 

392. 

135. 

126. 

413. 

45. 

178. 

585. 

1.5 

0.556 

69.0 

1.551 

57.8 


no. 

362. 

135. 

123. 

403. 

45. 

169. 

556. 

3.1 

0.525 

69.8 

1.518 

61 .6 


94. 

307. 

135. 

120. 

393. 

45. 

155. 

509. 

7.0 

0.477 

71.0 

1.456 

65.4 


79. 

259. 

135. 

116. 

380. 

45. 

142. 

464. 

10.7 

0.436 

72.3 

1.407 

69.2 


64. 

211. 

135. 

112. 

366. 

45. 

128. 

419. 

15.0 

0.396 

73.6 

1.362 

80.6 


109. 

357. 

135. 

122. 

399. 

45. 

167. 

549. 

3.2 

0.519 

70.0 

1.514 

84.4 


128. 

421. 

135. 

125. 

409. 

45. 

184. 

603. 

-0.8 

0.578 

68.7 

1.591 

88.2 


131. 

431. 

135. 

125. 

409. 

45. 

186. 

610. 

-1.5 

0.587 

68.5 

1.604 

92.0 


128. 

421. 

135. 

125. 

409. 

45. 

184. 

603. 

-0.8 

0.578 

68.7 

1.591 

95.8 


129. 

423. 

135. 

125. 

411. 

45. 

185. 

606. 

-0.8 

0.581 

68.6 

1.592 

99.6 


127. 

416. 

135. 

125. 

410. 

45. 

183. 

600. 

-0.4 

0.574 

68.7 

1.584 

SUCTION 

SIDE 















APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 

B5% SPAN 95% SPEED PEAK EFF X/B =0.0 PASSAGE NO. 1 


STD DAY 

RPM = 

11846.9, 

RADIUS 

= 38.923 

CM, 

PHI = -14. 

.6 DEG, 

STD DAY 

TTREL = 

404. DEG K, 

UPSTREAM TTABS = 

273. DEG K 





15.324 

IN 





728. DEG R 



491. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7ETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













6.9 


133. 

435. 

135. 

130. 

428. 

45. 

191. 

627. 

-0.5 

0.602 

67.8 

1.594 

10.7 


134. 

441. 

135. 

129. 

423. 

45. 

191 . 

628. 

-1.2 

0.604 

67.9 

1.605 

14.5 


137. 

448. 

135. 

132. 

432. 

45. 

195. 

640. 

-1.0 

0.616 

67.5 

1.609 

18.3 


137. 

449. 

135. 

130. 

427. 

45. 

194. 

637. 

-1.4 

0.614 

67.7 

1.613 

22.1 


132. 

434. 

135. 

134. 

440. 

45. 

194. 

635. 

0.4 

0.608 

67.4 

1.586 

25.9 


137. 

448. 

135. 

135. 

443. 

45. 

197. 

648. 

-0.3 

0.623 

67.2 

1.603 

29.7 


137. 

449. 

135. 

135. 

444. 

45. 

198. 

649. 

-0.3 

0.624 

67.1 

1.604 

33.5 


136. 

447. 

135. 

138. 

454. 

45. 

200. 

655. 

0.4 

0.629 

66.8 

1.596 

37.3 


136. 

445. 

135. 

137. 

448. 

45. 

198. 

649. 

0.2 

0.623 

67.0 

1.597 

41.1 


138. 

452. 

135. 

139. 

457. 

45. 

201. 

661. 

0.3 

0.635 

66.6 

1.601 

44.9 


150. 

491. 

135. 

137. 

450. 

45. 

208. 

684. 

-2.5 

0.666 

66.4 

1.659 

48.7 


155. 

508. 

135. 

139. 

455. 

45. 

213. 

700. 

-3.2 

0.685 

66.0 

1.680 

52.5 


147. 

482. 

135. 

141. 

462. 

45. 

209. 

686. 

-1.2 

0.665 

66.1 

1 .640 

56.3 


157. 

514. 

135. 

140. 

460. 

45. 

216. 

708. 

-3.2 

0.694 

65.7 

1.686 

60.1 


146. 

478. 

135. 

142. 

467. 

45. 

209. 

687. 

-0.7 

0.664 

66.0 

1.632 

63.9 


151. 

496. 

135. 

142. 

466. 

45. 

213. 

699. 

-1.8 

0.680 

65.8 

1.658 

67.7 


149. 

489. 

135. 

144. 

472. 

45. 

213. 

698. 

-1.0 

0.678 

65.7 

1.645 

71.5 


143. 

468. 

135. 

140. 

460. 

45. 

206. 

674. 

-0.5 

0.651 

66.3 

1.622 

75.3 


137. 

450. 

135. 

142. 

466. 

45. 

203. 

666. 

1.0 

0.639 

66.4 

1.594 

79.1 


134. 

441. 

135. 

151. 

496. 

45. 

208. 

681. 

3.4 

0.651 

65.5 

1.567 

82.9 


130. 

428. 

135. 

150. 

491 . 

45. 

204. 

668. 

3.9 

0.637 

65.8 

1.552 

86.7 


129. 

422. 

135. 

148. 

484. 

45. 

201. 

658. 

3.9 

0.627 

66.2 

1.548 

90.5 


137. 

448. 

135. 

146. 

479. 

45. 

205. 

674. 

1.9 

0.646 

66.0 

1.585 

94.3 


94. 

309. 

135. 

144. 

473. 

45. 

173. 

568. 

11.8 

0.536 

68.2 

1.411 

98.1 


no. 

360. 

135. 

152. 

500. 

45. 

191 . 

625. 

9.2 

0.590 

66.5 

1.460 

SUCTION 

SIDE 















APPENDIX D (Cont'fl) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 95% SPEED PEAK EFF X/B = .26 PASSAGE NO. 1 


STD DAY RPM = 

1184 6.9, 

RADIUS 

= 38.590 

CM, PHI 

* -14. 

.6 DEG, 

STD DAY 

TTREL = 

402. DEG K, 

UPSTREAM TTABS » 271 . 

DEG K 




15.193 

IN 





7 24. DEG R 


488. 

DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













6.8 

221 . 

726. 

60. 

195. 

639. 

15. 

170. 

557. 

43.8 

0.649 

61 .0 

0.983 

10.9 

222. 

728. 

60. 

195. 

639. 

15. 

171. 

559. 

43.6 

0.651 

60.9 

0.985 

15.0 

219. 

717. 

60. 

200. 

656. 

15. 

162. 

532. 

46.4 

0.645 

61.5 

0.949 

19.0 

213. 

699. 

60. 

201. 

659. 

15. 

154. 

504. 

48.4 

0.633 

62.5 

0.927 

23.1 

210. 

690. 

60. 

201. 

660. 

15. 

150. 

491. 

49.4 

0.627 

63.1 

0.917 

27.1 

208. 

684. 

60. 

208. 

602. 

15. 

142. 

466. 

52.3 

0.629 

63.5 

0.881 

31 .2 

200. 

656. 

60. 

213. 

700. 

15. 

126. 

414. 

57.0 

0.620 

65.4 

0.831 

35.3 

197. 

645. 

60. 

205. 

674. 

15. 

127. 

417. 

55.5 

0.605 

65.9 

0.857 

39.3 

189. 

619. 

60. 

181 . 

595. 

15. 

134. 

438. 

49.8 

0.566 

66.7 

0.943 

43.4 

178. 

583. 

60. 

173. 

569. 

15. 

124. 

406. 

50.8 

0.537 

68.6 

0.948 

47.4 

171. 

560. 

60. 

153. 

502. 

15. 

129. 

423. 

45.0 

0.507 

69.2 

1 .025 

51.5 

170. 

559. 

105. 

160. 

525. 

60. 

185. 

606. 

3.2 

0.575 

67.8 

1.522 

55.6 

169. 

556. 

105. 

163. 

534. 

60. 

185. 

607. 

4.7 

0.575 

67.6 

1.503 

59.6 

174. 

571. 

105. 

164. 

538. 

60. 

189. 

619. 

3.4 

0.588 

67.4 

1.526 

63.7 

176. 

578. 

105. 

164. 

538. 

60. 

190. 

624. 

2.6 

0.594 

67.3 

1.539 

67.7 

174. 

572. 

105. 

167. 

548. 

60. 

190. 

624. 

4.5 

0.592 

67.0 

1.512 

71 .8 

170. 

559. 

105. 

166. 

546. 

60. 

187. 

614. 

5.9 

0.581 

67.2 

1.490 

75.9 

172. 

565. 

105. 

166. 

545. 

60. 

188. 

618. 

5.0 

0.585 

67.2 

1.503 

79.9 

173. 

568. 

105. 

168. 

552. 

60. 

190. 

622. 

5.5 

0.590 

66.9 

1 .498 

84.0 

177. 

582. 

105. 

172. 

565. 

60. 

194. 

637. 

5.5 

0.605 

66.4 

1.506 

88.1 

187. 

612. 

105. 

175. 

575. 

60. 

202. 

663. 

3.2 

0.633 

65.9 

1.550 

92.1 

191. 

628. 

105. 

179. 

586. 

60. 

207. 

679. 

2.7 

0.650 

65.5 

1.565 

96.2 

198. 

650. 

105. 

180. 

592. 

60. 

213. 

697. 

1.1 

0.672 

65.2 

1.600 


SUCTION SIDE 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 

85 % SPAN 95% SPEED PEAK EFF X/B = .39 PASSAGE NO. 1 


STD DAY 

RPM = 

11846.9, 

RADIUS 

= 38.423 

CM, PHI 

= -14. 

.6 DEG, 

STD DAY 

TTREL = 

401. DEG K, 

UPSTREAM 

TTABS = 

271. DEG K 





15.127 

IN 





722. DEG R 



488. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













7.6 


226. 

743. 

60. 

167. 

547. 

15. 

197. 

648. 

32.4 

0.668 

59.9 

1.136 

11.8 


224. 

735. 

60. 

170. 

558. 

15. 

192. 

628. 

34.2 

0.659 

60.3 

1.110 

15.9 


226. 

740. 

60. 

176. 

576. 

15. 

190. 

622. 

35.8 

0.662 

60.0 

1.087 

20.0 


224. 

734. 

60. 

179. 

586. 

15. 

185. 

607. 

37.4 

0.655 

60.3 

1.066 

24.2 


227. 

746. 

60. 

185. 

608. 

15. 

185. 

607. 

38.7 

0.665 

59.8 

1.045 

28.3 


227. 

745. 

60. 

189. 

620. 

15. 

182. 

597. 

40.0 

0.664 

59.8 

1.026 

32.4 


228. 

749. 

60. 

192. 

630. 

15. 

182. 

596. 

40.7 

0.668 

59.7 

1.016 

36.6 


224. 

736. 

60. 

195. 

640. 

15. 

174. 

570. 

42.9 

0.658 

60.3 

0.987 

40.7 


218. 

714. 

60. 

192. 

631. 

15. 

166. 

546. 

44.0 

0.640 

61 .5 

0.978 

44.9 


214. 

703. 

60. 

191. 

628. 

15. 

162. 

532. 

44.8 

0.631 

62.0 

0.971 

49.0 


211. 

691 . 

60. 

191. 

628. 

15. 

157. 

515. 

45.9 

0.622 

62.7 

0.959 

53.1 


209. 

685. 

60. 

187. 

613. 

15. 

158. 

518. 

44.9 

0.615 

63.0 

0.975 

57.3 


197. 

645. 

60. 

188. 

618. 

15. 

140. 

458. 

49.5 

0.588 

65.3 

0.930 

61.4 


187. 

615. 

60. 

176. 

576. 

15. 

136. 

446. 

48.0 

0.559 

66.7 

0.962 

65.5 


178. 

583. 

60. 

166. 

544. 

15. 

129. 

424. 

47.7 

0.531 

68.2 

0.979 

69.7 


165. 

540. 

60. 

151. 

495. 

15. 

122. 

400. 

46.5 

0.492 

70.1 

1.013 

73.8 


119. 

391. 

105. 

155. 

507. 

60. 

145. 

476. 

24.8 

0.468 

69.9 

1.243 

77.9 


139. 

455. 

105. 

151. 

496. 

60. 

158. 

519. 

13.4 

0.490 

69.6 

1.367 

82.1 


148. 

484. 

105. 

155. 

509. 

60. 

166. 

545. 

11.0 

0.513 

68.9 

1.400 

86.2 


157. 

514. 

105. 

162. 

530. 

60. 

175. 

575. 

9.6 

0.542 

68.0 

1.424 

90.4 


163. 

535. 

105. 

166. 

545. 

60. 

182. 

596. 

8.8 

0.562 

67.3 

1.441 

94.5 

SUCTION 

SIDE 

162. 

532. 

105. 

166. 

546. 

60. 

181. 

594. 

9.3 

0.560 

67.3 

1.434 



APPENDIX D (Cont’d) 


LASER DOPPLER VELOCIMETER DATA 


85% SPAN 95% SPEED PEAK EFF X/B = .52 PASSAGE NO. 1 


STD DAY RPM = 

11846.9, 

RADIUS 

= 38.257 

CM, PHI 

= -14, 

,6 DEG, 

STD DAY 

TTREL - 

401. DEG K, 

UPSTREAM TTABS - 

271. DEG K 




1 5.062 

IN 





721 . DEG R 



488. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

absolute 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













4.7 

210. 

688. 

60. 

153. 

502. 

15. 

184. 

603. 

31 .8 

0.620 

62.2 

1.140 

9.2 

219. 

717. 

60. 

164. 

539. 

15. 

108. 

617. 

33.6 

0.643 

60.9 

1 .114 

13.7 

221. 

726. 

60. 

159. 

522. 

15. 

196. 

642. 

31.0 

0.655 

60.5 

1.151 

18.2 

219. 

720. 

60. 

162. 

533. 

15. 

191. 

625. 

32.7 

0.647 

60.8 

1 .127 

22.7 

223. 

732. 

60. 

165. 

541 . 

15. 

194. 

637. 

32.6 

0.658 

60.2 

1.128 

27.2 

223. 

731. 

60. 

171. 

560. 

15. 

189. 

621. 

34.8 

0.654 

60.3 

1.097 

31.7 

226. 

742. 

60. 

171 . 

562. 

15. 

194. 

635. 

34.1 

0.665 

59.8 

1.106 

36.3 

224. 

735. 

60. 

170. 

559. 

15. 

191. 

628. 

34.3 

0.659 

60.1 

1.103 

40.8 

226. 

743. 

60. 

183. 

601 . 

15. 

185. 

608. 

38.2 

0.663 

59.8 

1 .047 

45.3 

232. 

760. 

60. 

184. 

605. 

15. 

192. 

629. 

37.2 

0.678 

59.0 

1.060 

49.8 

220. 

723. 

60. 

183. 

600. 

15. 

177. 

581. 

39.8 

0.645 

60.8 

1.028 

54.3 

224. 

736. 

60. 

185. 

606. 

15. 

181. 

595. 

39.3 

0.656 

60.1 

1.032 

76.8 

201. 

658. 

60. 

166. 

546. 

15. 

161 . 

529. 

39.8 

0.589 

63.9 

1.042 

81.3 

201. 

658. 

60. 

172. 

564. 

15. 

157. 

516. 

42.0 

0.589 

64.0 

1.015 

85.8 

197. 

645. 

60. 

160. 

524. 

15. 

160. 

526. 

38.5 

0.577 

64.5 

1 .062 

90.4 

193. 

633. 

60. 

163. 

534. 

15. 

153. 

502. 

40.9 

0.567 

65.2 

1.035 

94.9 

192. 

629. 

60. 

183. 

600. 

15. 

137. 

448. 

49.2 

0.574 

65.9 

0.935 


SUCTION SIDE 



APPENDIX D (Cont’d) 


LASER DOPPLER YELOCIMETER DATA 

85% SPAN 95% SPEED PEAK EFF X/B - .78 PASSAGE NO. 1 


STD DAY RPM = 11846.9, RADIUS = 37.925 

CM, 

PHI = -14.6 DEG, 

STD DAY TTREL = 398. DEG K, 

UPSTREAM TTABS = 271 . DEG K 

14.931 

IN 


717. DEG R 

488. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

0.8 

204. 

669. 

60. 

153. 

502. 

0 . 

152. 

498. 

46.1 

0.604 

63.4 

0.950 

5.1 

204. 

669. 

60. 

155. 

508. 

0 . 

151. 

494. 

46.7 

0.605 

63.4 

0.943 

9.3 

203. 

665. 

60. 

146. 

480. 

0 . 

154. 

506. 

44.4 

0.598 

63.5 

0.974 

13.6 

203. 

667. 

60. 

144. 

474. 

0 . 

156. 

512. 

43.7 

0.599 

63.4 

0.982 

17.8 

202. 

664. 

60. 

145. 

475. 

0 . 

155. 

508. 

44.0 

0.597 

63.5 

0.979 

22.0 

203. 

666. 

60. 

141. 

463. 

0 . 

158. 

517. 

42.7 

0.598 

63.4 

0.995 

26.3 

202. 

664. 

60. 

138. 

453. 

0 . 

159. 

521 . 

41 .9 

0.595 

63.4 

1.006 

30.5 

205. 

672. 

60. 

143. 

468. 

0 . 

159. 

521. 

42.8 

0.603 

63.1 

0.992 

34.8 

210. 

688. 

60. 

146. 

478. 

0 . 

163. 

535. 

42.7 

0.617 

62.3 

0.989 

39.0 

213. 

698. 

60. 

147. 

482. 

0 . 

166. 

544. 

42.4 

0.625 

61.8 

0.990 

43.3 

216. 

709. 

60. 

149. 

490. 

0 . 

168. 

552. 

42.4 

0.635 

61.2 

0.987 

47.5 

218. 

716. 

60. 

149. 

490. 

0 . 

171. 

561. 

42.0 

0.641 

60.8 

0.991 

51.7 

222. 

728. 

60. 

147. 

482. 

0 . 

177. 

580. 

40.6 

0.651 

60.2 

1.008 

56.0 

225. 

738. 

60. 

144. 

474. 

0 . 

182. 

596. 

39.3 

0.659 

59.7 

1.024 

60.2 

228. 

747. 

60. 

140. 

460. 

0 . 

188. 

615. 

37.6 

0.667 

59.3 

1.047 

64.5 

234. 

767. 

60. 

138. 

454. 

0 . 

196. 

643. 

36.1 

0.686 

58.3 

1.067 

68.7 

236. 

773. 

60. 

134. 

439. 

0 . 

201. 

659. 

34.5 

0.693 

58.0 

1.090 

72.9 

239. 

783. 

60. 

134. 

438. 

0 . 

205. 

671. 

33.9 

0.703 

57.6 

1.098 

77.2 

241. 

791. 

60. 

133. 

435. 

0 . 

208. 

683. 

33.3 

0.711 

57.2 

1.108 

81.4 

239. 

783. 

60. 

134. 

440. 

0 . 

204. 

670. 

34.1 

0.702 

57.6 

1.096 

85.7 

241. 

791. 

60. 

134. 

440. 

0 . 

207. 

680. 

33.7 

0.710 

57.2 

1.101 

89.9 

241. 

790. 

60. 

139. 

455. 

0 . 

204. 

670. 

35.0 

0.708 

57.2 

1.082 

94.2 

242. 

794. 

60. 

143. 

470. 

0 . 

203. 

665. 

36.1 

0.710 

57.0 

1.066 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 95% SPEED PEAK EFF X/B = 1.1 PASSAGE NO. 1 


STD DAY RPM = 

11846.9, 

RADIUS 

= 37.516 
14.770 

CM, PHI 
IN 

II 

1 

DEG, 

STD DAY 

TTREL = 

396. DEG K, 
713. DEG R 

UPSTREAM TTABS = 

271 . DEG K 
487. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH HO 

DEG 

MACII NO 

PRESSURE SIDE 

1.1 

211. 

691 . 

60. 

224. 

734. 

0. 

118. 

386. 

63.0 

0.685 

62.6 

0.693 

4.9 

211. 

693. 

60. 

193. 

633. 

0. 

137. 

449. 

55.5 

0.650 

62.0 

0.803 

8.7 

210. 

690. 

60. 

165. 

541 . 

0. 

152. 

500. 

48.2 

0.627 

61.9 

0.905 

12.5 

211. 

692. 

60. 

155. 

508. 

0. 

159. 

522. 

45.1 

0.624 

61.7 

0.944 

16.3 

212. 

697. 

60. 

156. 

511. 

0. 

160. 

526. 

45.1 

0.628 

61 .5 

0.944 

20.1 

213. 

699. 

60. 

156. 

512. 

0. 

161. 

528. 

45.0 

0.630 

61.4 

0.944 

23.9 

213. 

699. 

60. 

157. 

516. 

0. 

160. 

52§. 

45.4 

0.630 

61.4 

0.939 

27.7 

211. 

693. 

60. 

158. 

517. 

0. 

158. 

518. 

45.9 

0.626 

61.7 

0.934 

31.5 

210. 

689. 

60. 

158. 

520. 

0. 

156. 

511. 

46.4 

0.623 

61 .9 

0.929 

35.3 

210. 

689. 

60. 

160. 

526. 

0. 

155. 

508. 

46.9 

0.624 

61.9 

0.922 

39.1 

210. 

689. 

60. 

161 . 

529. 

0. 

154. 

506. 

47.2 

0.624 

62.0 

0.918 

42.9 

211. 

693. 

60. 

162. 

532. 

0. 

155. 

509. 

47.2 

0.628 

61.7 

0.917 

46.7 

211. 

692. 

60. 

159. 

522. 

0. 

157. 

514. 

46.4 

0.626 

61.8 

0.928 

50.5 

210. 

690. 

60. 

155. 

510. 

0. 

158. 

518. 

45.4 

0.623 

61.8 

0.941 

54.3 

210. 

690. 

60. 

154. 

505. 

0. 

159. 

521. 

45.0 

0.622 

61 .8 

0.947 

58.1 

211. 

692. 

60. 

154. 

506. 

0. 

159. 

523. 

44.9 

0.624 

61.7 

0.947 

61.9 

212. 

697. 

60. 

155. 

509. 

0. 

161. 

527. 

44.9 

0.628 

61 .5 

0.946 

65.7 

214. 

703. 

60. 

155. 

507. 

0. 

163. 

536. 

44.3 

0.632 

61 .1 

0.952 

69.5 

215. 

706. 

60. 

154. 

505. 

0. 

165. 

540. 

44.0 

0.635 

61.0 

0.956 

73.3 

215. 

705. 

60. 

154. 

504. 

0. 

165. 

540. 

43.9 

0.634 

61.0 

0.957 

77.1 

215. 

706. 

60. 

155. 

507. 

0. 

164. 

539. 

44.1 

0.635 

61.0 

0.954 

80.9 

217. 

713. 

60. 

156. 

513. 

0. 

166. 

544. 

44.2 

0.641 

60.6 

0.951 

84.7 

219. 

717. 

60. 

160. 

525. 

0. 

165. 

542. 

45.0 

0.646 

60.4 

0.939 

88.5 

222. 

727. 

60. 

169. 

554. 

0. 

163. 

536. 

46.8 

0.657 

59.9 

0.911 

92.3 

227. 

746. 

60. 

182. 

596. 

0. 

163. 

534. 

49.0 

0.678 

58.8 

0.874 

96.1 

223. 

733. 

60. 

218. 

715. 

0 . 

136. 

447. 

58.8 

0.700 

59.6 

0.736 

99.9 

217. 

713. 

60. 

228. 

749. 

0 . 

123. 

403. 

62.4 

0.702 

61 .1 

0.689 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85% SPAN TO OX SPEED NEAR SURGE X/B = -.3 PASSAGE NO. 1 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 39.306 

CM, 

PHI = -14.6 

DEG, 

STD DAY 

TTREL = 

419. DEG K 

, UPSTREAM 

TTABS - 

275. DEG K 





15.475 

IN 





754. DEG R 



495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ--CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













0.4 


78. 

255. 

135. 

99. 

324. 

45. 

128. 

419. 

6.8 

0.391 

75.2 

1.518 

4.2 


71. 

232. 

135. 

98. 

320. 

45. 

122. 

400. 

9.1 

0.373 

75.7 

1.494 

8.0 


70. 

230. 

135. 

97. 

318. 

45. 

121 . 

397. 

9.1 

0.371 

75.8 

1.493 

11.8 


62. 

203. 

135. 

96. 

314. 

45. 

114. 

374. 

12.1 

0.351 

76.4 

1.466 

15.6 


60. 

198. 

135. 

95. 

313. 

45. 

113. 

370. 

12.7 

0.347 

76.6 

1.461 

19.4 


64. 

211. 

135. 

96. 

316. 

45. 

116. 

381. 

11.3 

0.357 

76.2 

1.473 

23.2 


67. 

220. 

135. 

99. 

324. 

45. 

120. 

394. 

10.8 

0.369 

75.8 

1.478 

27.0 


83. 

272. 

135. 

104. 

340. 

45. 

135. 

443. 

6.3 

0.414 

74.4 

1.528 

30.8 


94. 

307. 

135. 

113. 

371 . 

45. 

150. 

491. 

5.4 

0.460 

72.8 

1.550 

34.6 


129. 

422. 

135. 

118. 

388. 

45. 

179. 

586. 

-2.4 

0. 564 

70.5 

1.688 

38.4 


122. 

401 . 

135. 

118. 

387. 

45. 

174. 

570. 

-1.0 

0.545 

70.8 

1.660 

42.2 


122. 

399. 

135. 

118. 

386. 

45. 

173. 

568. 

-0.9 

0.543 

70.9 

1.658 

46.0 


120. 

394. 

135. 

116. 

382. 

45. 

171. 

562. 

-0.9 

0.536 

71 .1 

1.654 

49.8 


122. 

401. 

135. 

117. 

383. 

45. 

173. 

567. 

-1.3 

0.543 

70.9 

1.662 

53.6 


123. 

405. 

135. 

116. 

380. 

45. 

173. 

568. 

-1.8 

0.545 

71.0 

1.670 

57.4 


121. 

396. 

135. 

115. 

378. 

45. 

171. 

560. 

-1.3 

0.536 

71.2 

1.659 

61.2 


123. 

403. 

135. 

115. 

378. 

45. 

172. 

565. 

-1.8 

0.542 

71.1 

1.668 

65.0 


119. 

389. 

135. 

113. 

371. 

45. 

168. 

550. 

-1.4 

0.525 

71.5 

1.654 

68.8 


116. 

379. 

135. 

m. 

365. 

45. 

164. 

539. 

-1.1 

0.513 

71.8 

1.645 

72.6 


114. 

373. 

135. 

112. 

366. 

45. 

163. 

535. 

-0.5 

0.509 

71.9 

1.636 

76.4 


no. 

360. 

135. 

109. 

359. 

45. 

159. 

520. 

-0.1 

0.494 

72.3 

1.624 

80.2 


104. 

342. 

135. 

106. 

349. 

45. 

152. 

500. 

0.6 

0.473 

72.9 

1.608 

84.0 


98. 

323. 

135. 

105. 

343. 

45. 

147. 

482. 

1.7 

0.454 

73.4 

1.588 

87.8 


96. 

315. 

135. 

102. 

334. 

45. 

143. 

470. 

1.7 

0.442 

73.8 

1.584 

91.6 


93. 

306. 

135. 

99. 

326. 

45. 

139. 

457. 

1.8 

0.430 

74.2 

1.578 

95.4 


89. 

292. 

135. 

98. 

323. 

45. 

136. 

445. 

2.9 

0.417 

74.5 

1.563 

99.2 

SUCTION 

SIDE 

85. 

280. 

135. 

98. 

323. 

45. 

133. 

436. 

4.1 

0.409 

74.7 

1.548 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 


85% SPAN 100% SPEED NEAR 


STD DAY 

RPM » 

12470.4, 

RADIUS 

= 39.050 

CM, 

PHI = -14.6 

DEG, 





15.374 

IN 



PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE 

SIDE 







0.8 


138. 

452. 

135. 

134. 

441 . 

45. 

4.6 


137. 

450. 

135. 

137. 

450. 

45. 

8.4 


142. 

465. 

135. 

137. 

451 . 

45. 

12.2 


137. 

449. 

135. 

139. 

455. 

45. 

16.0 


137. 

449. 

135. 

137. 

449. 

45. 

19.8 


149. 

489. 

135. 

139. 

455. 

45. 

23.6 


148. 

486. 

135. 

139. 

456. 

45. 

27.4 


140. 

458. 

135. 

138. 

453. 

45. 

31.2 


134. 

441. 

135. 

137. 

450. 

45. 

35.0 


132. 

434. 

135. 

137. 

451. 

45. 

38.8 


126. 

415. 

135. 

137. 

448. 

45. 

42.6 


122. 

399. 

135. 

134. 

439. 

45. 

46.4 


117. 

385. 

135. 

132. 

432. 

45. 

50.2 


114. 

374. 

135. 

130. 

427. 

45. 

54.0 


101. 

332. 

135. 

127. 

418. 

45. 

57.8 


94. 

308. 

135. 

126. 

414. 

45. 

61.6 


86. 

281. 

135. 

121. 

398. 

45; 

65.4 


80. 

262. 

135. 

119. 

391. 

45. 

69.2 


73. 

241. 

135. 

116. 

380. 

45. 

73.0 


72. 

235. 

135. 

114. 

373. 

45. 

76.8 


77. 

254. 

135. 

117. 

384. 

45. 

80. 6 


84. 

275. 

135. 

127. 

416. 

45. 

84.4 


129. 

422. 

135. 

130. 

425. 

45. 

88.2 


128. 

420. 

135. 

128. 

421. 

45. 

92.0 


130. 

427. 

135. 

130. 

425. 

45. 

95.8 


130. 

428. 

135. 

130. 

426. 

45. 

99.6 


130. 

428. 

135. 

130. 

428. 

45. 


SUCTION SIDE 


SURGE X/B = -.1 PASSAGE NO. 1 


STD DAY TTREL = 

417. DEG K, 

UPSTREAM 

TTABS * 

275. DEG K 



751. DEG R 



495. DEG R 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

197. 

646. 

-0.7 

0.623 

68.3 

1.687 

199. 

651. 

-0.0 

0.627 

68.1 

1.679 

202. 

663. 

-0.9 

0.641 

67.9 

1.699 

199. 

654. 

0.4 

0.629 

67.9 

1.675 

198. 

650. 

-0.0 

0.625 

68.1 

1.678 

208. 

683. 

-2.1 

0.665 

67.4 

1.731 

208. 

682. 

-1.8 

0.663 

67.4 

1.726 

201. 

659. 

-0.3 

0.636 

67.9 

1.688 

197. 

645. 

0.6 

0.619 

68.2 

1.667 

195. 

641. 

1.1 

0.613 

68.3 

1.656 

190. 

625. 

2.2 

0.595 

68.6 

1.632 

185. 

607. 

2.7 

0.576 

69.1 

1.616 

180. 

591. 

3.3 

0.560 

69.6 

1.602 

177. 

580. 

3.8 

0.548 

69.9 

1.591 

165. 

543. 

6.5 

0.510 

70.8 

1.543 

159. 

523. 

8.4 

0.491 

71.3 

1.516 

150. 

491 . 

9.8 

0.461 

72.3 

1.493 

144. 

473. 

11.2 

0.443 

72.8 

1.475 

137. 

450. 

12.6 

0.422 

73.5 

1.457 

134. 

440. 

12.8 

0.413 

73.9 

1.454 

141 . 

462. 

11.5 

0.433 

73.2 

1.469 

152. 

500. 

11.5 

0.470 

71.8 

1.475 

187. 

613. 

0.2 

0.587 

69.2 

1.655 

186. 

609. 

0.1 

0.583 

69.4 

1.655 

188. 

617. 

-0.1 

0.591 

69.2 

1.662 

188. 

618. 

-0.1 

0.593 

69.1 

1.663 

189. 

620. 

-0.0 

0.594 

69.1 

1.662 



160 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 

100% SPEED NEAR 

SURGE X/B = 0.0 

PASSAGE 

NO. 1 



STD DAY RPM = 12470.4, RADIUS = 38.923 CM, 

PHI - -14.6 DEG, 

STD DAY TTREL =417. 

DEG K, 

UPSTREAM TTA8S 

= 274. DEG 

K 

15.324 IN 


7 50. 

DEG R 


493. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

6.9 

125. 

411. 

135. 

119. 

391. 

45. 

177. 

582. 

-1.4 

0.557 

70.3 

1.656 

10.7 

120. 

395. 

135. 

120. 

394. 

45. 

174. 

572. 

-0.1 

0.545 

70.5 

1.633 

14.5 

124. 

407. 

135. 

120. 

395. 

45. 

177. 

582. 

-0.9 

0.556 

70.3 

1.648 

18.3 

118. 

386. 

135. 

121 . 

397. 

45. 

173. 

568. 

0.8 

0.540 

70.5 

1.619 

22.1 

124. 

406. 

135. 

117. 

384. 

45. 

175. 

573. 

-1.6 

0.549 

70.6 

1 .654 

25.9 

122. 

401. 

135. 

1 16. 

380. 

45. 

173. 

566. 

-1.5 

0.542 

70.8 

1.649 

29.7 

123. 

405. 

135. 

119. 

392. 

45. 

176. 

578. 

-0.9 

0.553 

70.4 

1.647 

33.5 

124. 

406. 

135. 

122. 

399. 

45. 

178. 

584. 

-0.5 

0.558 

70.2 

1.644 

37.3 

124. 

407. 

135. 

118. 

387. 

45. 

176. 

576. 

-1.4 

0.551 

70.5 

1.653 

41.1 

122. 

400. 

135. 

119. 

389. 

45. 

174. 

572. 

-0.8 

0.547 

70.6 

1.642 

44.9 

122. 

400. 

135. 

119. 

391. 

45. 

175. 

574. 

-0.7 

0.548 

70.5 

1.641 

48.7 

118. 

387. 

135. 

1 19. 

389. 

45. 

172. 

563. 

0.1 

0.536 

70.8 

1.625 

52.5 

123. 

405. 

135. 

119. 

392. 

45. 

176. 

578. 

-0.9 

0.553 

70.4 

1 .647 

56.3 

115. 

376. 

135. 

124. 

406. 

45. 

173. 

567. 

2.2 

0.537 

70.4 

1.601 

60.1 

111. 

365. 

135. 

122. 

399. 

45. 

169. 

554. 

2.5 

0.524 

70.8 

1.591 

63.9 

114. 

373. 

135. 

119. 

390. 

45. 

169. 

553. 

1.3 

0.525 

70.9 

1.606 

67.7 

107. 

352. 

135. 

123. 

403. 

45. 

167. 

548. 

3.9 

0.516 

70.9 

1.572 

71.5 

110. 

361. 

135. 

126. 

414. 

45. 

171. 

562. 

3.9 

0.531 

70.4 

1.577 

75.3 

106. 

349. 

135. 

127. 

418. 

45. 

170. 

556. 

5.1 

0.524 

70.4 

1.559 

79.1 

100. 

327. 

135. 

128. 

419. 

45. 

165. 

541. 

7.0 

0.508 

70.7 

1.531 

82.9 

98. 

320. 

135. 

129. 

422. 

45. 

164. 

538. 

7.8 

0.505 

70.8 

1.521 

86.7 

91. 

298. 

135. 

141. 

462. 

45. 

168. 

551. 

12.2 

0.519 

69.8 

1.472 

90.5 

86. 

282. 

135. 

148. 

485. 

45. 

170. 

556. 

14.8 

0.526 

69.3 

1 .440 

94.3 

72. 

237. 

135. 

146. 

480. 

45. 

159. 

520. 

18.7 

0.496 

70.2 

1.391 


SUCTION SIDE 





APPENDIX D (Cont’d) 


LASER DOPPLER VELOCIMETER DATA 


85% SPAN 100% SPEED NEAR SURGE X/B = .26 PASSAGE HO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.590 

CM, PHI 

= -14.6 

DEG, 

STD DAY 

TTREL = 

414. DEG K, 

UPSTREAM 

TTABS = 

275. DEG K 




15.193 

IN 





746. DEG R 



495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH MO 

DEG 

MACH 1 

PRESSURE SIDE 













10.9 

238. 

780. 

60. 

213. 

700. 

15. 

178. 

584. 

45.1 

0.688 

60.5 

1 .005 

15.0 

23 5. 

772. 

60. 

215. 

704. 

15. 

174. 

570. 

46.2 

0.683 

60.9 

0.991 

19.0 

232. 

762. 

60. 

220. 

723. 

15. 

165. 

542. 

48.9 

0.679 

61.5 

0.954 

23.1 

229. 

752. 

60. 

223. 

732. 

15. 

159. 

522. 

50.6 

0.675 

62.1 

0.932 

27.1 

224. 

734. 

60. 

226. 

742. 

15. 

149. 

489. 

53.2 

0.667 

63.1 

0.901 

31.2 

219. 

717. 

60. 

230. 

753. 

15. 

139. 

458. 

55.9 

0.661 

64.2 

0.871 

35.3 

211. 

693. 

60. 

232. 

762. 

15. 

127. 

417. 

59.0 

0.653 

65.8 

0.838 

39.3 

205. 

671. 

60. 

222. 

728. 

15. 

125. 

411. 

58.1 

0.630 

66.8 

0.864 

43.4 

194. 

636. 

60. 

189. 

621 . 

15. 

134. 

440. 

50.8 

0.576 

67.8 

0.981 

47.4 

182. 

598. 

60. 

172. 

565. 

15. 

130. 

427. 

48.6 

0.539 

69.3 

1.027 

51.5 

175. 

575. 

105. 

173. 

568. 

60. 

192. 

629. 

6.7 

0.595 

67.6 

1.554 

55.6 

181. 

595. 

105. 

173. 

566. 

60. 

196. 

643. 

4.0 

0.611 

67.6 

1.597 

59.6 

186. 

610. 

105. 

175. 

574. 

60. 

200. 

657. 

3.3 

0.626 

67.2 

1.614 

63.7 

187. 

613. 

105. 

177. 

580. 

60. 

201. 

661. 

3.7 

0.630 

67.0 

1.611 

67.7 

185. 

608. 

105. 

176. 

578. 

60. 

200. 

657. 

4.0 

0.625 

67.1 

1.604 

71.8 

185. 

607. 

105. 

176. 

577. 

60. 

200. 

656. 

4.0 

0.624 

67.2 

1.603 

75.9 

184. 

603. 

105. 

178. 

585. 

60. 

200. 

656. 

5.4 

0.623 

66.9 

1.583 

79.9 

182. 

598. 

105. 

178. 

585. 

60. 

199. 

652. 

6.0 

0.618 

67.0 

1.573 

84.0 

187. 

614. 

105. 

182. 

597. 

60. 

204. 

668. 

5.6 

0.635 

66.5 

1.586 

88.1 

196. 

643. 

105. 

186. 

61 1. 

60. 

212. 

694. 

4.0 

0.664 

65.9 

1.623 

92.1 

194. 

638. 

105. 

189. 

620. 

60. 

212. 

694. 

5.5 

0.661 

65.7 

1.599 

96.2 

204. 

668. 

105. 

194. 

638. 

60. 

220. 

723. 

4.3 

0.692 

65.0 

1.632 


SUCTION SIDE 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 





85% SPAN 

1 100% 

SPEED 

NEAR 

SURGE 

X/B = .39 PASSAGE 

: NO. 1 



STD DAY RPM = 

12470.4, 

RADIUS 

= 38.423 
15.127 

CM, PHI 
IN 

= -14. 

.6 DEG, 

STD DAY 

TTREL = 

413. DEG K, 
744. DEG R 

UPSTREAM 

TTABS = 

275. DEG K 
495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

0.7 

240. 

787. 

60. 

207. 

678. 

15. 

186. 

610. 

42.3 

0.693 

60.0 

1.039 

4.9 

236. 

773. 

60. 

204. 

670. 

15. 

182. 

596. 

42.7 

0.681 

60.7 

1.036 

9.2 

243. 

797. 

60. 

202. 

664. 

15. 

193. 

634. 

40.1 

0.701 

59.5 

1.070 

13.4 

240. 

789. 

60. 

201. 

660. 

15. 

191. 

626. 

40.4 

0.694 

59.9 

1.068 

17.7 

243. 

798. 

60. 

197. 

647. 

15. 

197. 

648. 

38.3 

0.702 

59.5 

1.097 

22.0 

240. 

786. 

60. 

202. 

664. 

15. 

189. 

618. 

41.0 

0.691 

60.0 

1 . 059 

26.2 

243. 

798. 

60. 

200. 

657. 

15. 

195. 

640. 

39.3 

0.702 

59.5 

1.082 

30.5 

241. 

792. 

60. 

204. 

669. 

15. 

190. 

623. 

41.0 

0.696 

59.7 

1.058 

39.0 

239. 

784. 

60. 

215. 

704. 

15. 

179. 

587. 

45.1 

0.692 

60.2 

0.998 

51.8 

213. 

700. 

60. 

193. 

633. 

15. 

159. 

521. 

45.6 

0.621 

64.2 

1.017 

56.0 

202 . 

663. 

60. 

192. 

629. 

15. 

144. 

472. 

48.9 

0.595 

66.2 

0.988 

60.3 

201 . 

661. 

60. 

186. 

610. 

15. 

147. 

483. 

47.0 

0.590 

66.2 

1.014 

64.5 

188. 

617. 

60. 

177. 

582. 

15. 

135. 

442. 

48.5 

0.555 

68.3 

1.014 

68.8 

170. 

557. 

60. 

147. 

483. 

15. 

131. 

429. 

42.8 

0.497 

70.5 

1.106 

73.0 

151. 

496. 

60. 

125. 

410. 

15. 

121. 

397. 

39.6 

0.443 

72.7 

1.164 

77.3 

102 . 

335. 

105. 

136. 

446. 

60. 

125. 

410. 

26.4 

0.406 

73.6 

1.301 

81.6 

126. 

413. 

105. 

163. 

535. 

60. 

152. 

499. 

24.8 

0.489 

70.0 

1.305 

85.8 

150. 

492. 

105. 

163. 

535. 

60. 

170. 

5S7. 

13.3 

0.525 

69.2 

1.442 

90.1 

168. 

551. 

105. 

166. 

543. 

60. 

184. 

602. 

6.5 

0.569 

68.5 

1.540 

94.3 

175. 

573. 

105. 

174. 

571. 

60. 

192. 

629. 

7.3 

0.594 

67.5 

1.540 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOC IMETF.R DATA 






85% SPAN 

1 100% 

SPEED 

HEAR 

SURGE 

X/B = .52 PASSAGE 

: no. i 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 38.257 

CM, PHI 

= -14. 

.6 DEG, 

STD DAY TTREL = 

412. DEG 

K, 

UPSTREAM 

TTABS = 

275. DEG K 





15.062 

IN 





742. DEG 

R 



495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

YZ— 

CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 



MRS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 














0.2 


227. 

746. 

60. 

208. 

682. 

15. 

167. 

550. 

46.3 


0.662 

61 .9 

0.987 

4.7 


226. 

743. 

60. 

204. 

670. 

15. 

169. 

554. 

45.4 


0.658 

62.0 

1.001 

9.2 


230. 

754. 

60. 

201 . 

659. 

15. 

176. 

577. 

43.3 


0.665 

61 .4 

1 .028 

13.7 


231. 

759. 

60. 

193. 

634. 

15. 

184. 

602. 

40.3 


0.668 

61.1 

1.070 

18.2 


233. 

764. 

60. 

194. 

635. 

15. 

186. 

609. 

39.9 


0.673 

60.9 

1.074 

22.7 


235. 

770. 

60. 

198. 

650. 

15. 

185. 

606. 

41.0 


0.678 

60.6 

1.058 

27.2 


237. 

778. 

60. 

198. 

651 . 

15. 

188. 

617. 

40.4 


0.685 

60.2 

1.065 

31.7 


241. 

790. 

60. 

201 . 

658. 

15. 

192. 

628. 

40.1 


0.695 

59.7 

1.067 

36.3 


237. 

776. 

60. 

200. 

657. 

15. 

186. 

610. 

41 .2 


0.683 

60.3 

1 .054 

40.8 


240. 

788. 

60. 

205. 

671. 

15. 

188. 

616. 

41.5 


0.694 

59.8 

1.046 

45.3 


242. 

793. 

60. 

211. 

692. 

15. 

185. 

608. 

43.2 


0.699 

59.6 

1.021 

49.8 


237. 

778. 

60. 

203. 

665. 

15. 

185. 

607. 

41 .8 


0.685 

60.3 

1.044 

54.3 


244. 

800. 

60. 

198. 

651 . 

15. 

197. 

647. 

38.6 


0.704 

59.2 

1.089 

58.8 


244. 

800. 

60. 

207. 

678. 

15. 

191. 

628. 

41.2 


0.704 

59.2 

1.049 

81.3 


212. 

696. 

60. 

183. 

601. 

15. 

164. 

538. 

42.5 


0.615 

64.1 

1.055 

85.8 


211. 

692. 

60. 

179. 

587. 

15. 

165. 

543. 

41.3 


0.611 

64.2 

1.072 

90.4 


215. 

704. 

60. 

196. 

643. 

15. 

158. 

519. 

46.3 


0.626 

63.9 

1 .002 

SUCTION 

SIDE 
















APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 100% SPEED NEAR 


STD DAY RPM = 

12470.4, 

RADIUS 

= 37.925 

CM, PHI 

= -14.6 

DEG, 




14.931 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 







5.1 

216. 

708. 

60. 

206. 

677. 

0. 

9.3 

218. 

715. 

60. 

187. 

614. 

0. 

13.6 

218. 

714. 

60. 

179. 

586. 

0. 

17.8 

219. 

717. 

60. 

176. 

576. 

0. 

22.0 

217. 

713. 

60. 

174. 

570. 

0. 

26.3 

223. 

732. 

60. 

172. 

563. 

0. 

30.5 

223. 

730. 

60. 

173. 

568. 

0. 

34.8 

225. 

738. 

60. 

172. 

565. 

0. 

39.0 

227. 

746. 

60. 

172. 

565. 

0. 

43.3 

230. 

756. 

60. 

175. 

574. 

0. 

47.5 

233. 

765. 

60. 

179. 

507. 

0. 

51.7 

238. 

781. 

60. 

176. 

578. 

0. 

56.0 

231. 

757. 

60. 

173. 

569. 

0. 

60.2 

241. 

790. 

60. 

167. 

547. 

0. 

64.5 

242. 

795. 

60. 

167. 

549. 

0. 

68.7 

244. 

800. 

60. 

163. 

534. 

0. 

72.9 

247. 

811. 

60. 

162. 

533. 

0. 

77.2 

252. 

827. 

60. 

163. 

534. 

0. 

81 .4 

256. 

840. 

60. 

168. 

552. 

0. 

85.7 

254. 

834. 

60. 

169. 

555. 

0. 

89.9 

255. 

837. 

60. 

173. 

569. 

0. 

94.2 

SUCTION SIDE 

254. 

833. 

60. 

188. 

616. 

0. 


SURGE X/B = .78 PASSAGE NO. 1 


STD DAY 

TTREL = 

410. DEG 

K, 

UPSTREAM TTABS = 275. 

DEG K 



738. DEG 

R 


495. 

DEG R 

VZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

133. 

437. 

57.8 


0.662 

64.2 

0.829 

147. 

482. 

52.5 


0.650 

63.4 

0.902 

152. 

498. 

50.3 


0.643 

63.4 

0.933 

155. 

507. 

49.3 


0.643 

63.2 

0.946 

154. 

506. 

49.1 


0.639 

63.3 

0.951 

162. 

532. 

47.3 


0.652 

62.3 

0.969 

161 . 

527. 

47.8 


0.651 

62.4 

0.962 

164. 

538. 

47.0 


0.657 

62.0 

0.970 

167. 

548. 

46.6 


0.663 

61.6 

0.975 

169. 

554. 

46.7 


0.672 

61.1 

0.970 

170. 

557. 

47.2 


0.680 

60.6 

0.960 

177. 

582. 

45.5 


0.692 

59.8 

0.980 

170. 

559. 

46.2 


0.672 

61.0 

0.976 

186. 

611. 

42.5 


0.697 

59.4 

1.022 

188. 

615. 

42.4 


0.701 

59.1 

1.023 

192. 

630. 

40.9 


0.705 

58.9 

1.044 

196. 

644. 

40.3 


0.714 

58.4 

1.052 

202. 

662. 

39.6 


0.728 

57.6 

1.062 

203. 

667. 

40.3 


0.739 

57.0 

1.048 

200. 

658. 

40.8 


0.734 

57.3 

1.041 

199. 

653. 

41.7 


0.737 

57.1 

1.026 

189. 

621. 

45.5 


0.736 

57.2 

0.968 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85X SPAN 100% SPEED NEAR SURGE X/B = 1.1 PASSAGE NO. 1 


STD DAY 

RPM = 

1247 0.4, 

RADIUS 

= 37.516 

CM, 

PHI = -14. 

.6 DEG, 





14.770 

IN 



PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE 

SIDE 







2.0 


216. 

710. 

60. 

244. 

799. 

0 . 

5.8 


219. 

718. 

60. 

223. 

733. 

0 . 

9.6 


225. 

738. 

60. 

201 . 

661 . 

0 . 

13.4 


226. 

743. 

60. 

193. 

633. 

0 . 

17.2 


228. 

749. 

60. 

192. 

629. 

0 . 

21.0 


228. 

747. 

60. 

189. 

620. 

0 . 

24.8 


227. 

746. 

60. 

188. 

618. 

0 . 

28.6 


226. 

743. 

60. 

190. 

622. 

0 . 

32.4 


227. 

744. 

60. 

190. 

624. 

0 . 

36.2 


227. 

745. 

60. 

190. 

625. 

0 . 

40.0 


225. 

738. 

60. 

191 . 

627. 

0 . 

43.8 


225. 

737. 

60. 

191. 

627. 

0 . 

47.6 


226. 

742. 

60. 

187. 

614. 

0 . 

51 .4 


225. 

738. 

60. 

184. 

603. 

0 . 

55.2 


224. 

736. 

60. 

179. 

586. 

0 . 

59.0 


226. 

743. 

60. 

176. 

578. 

0 . 

62.8 


226. 

743. 

60. 

176. 

576. 

0 . 

66.6 


229. 

750. 

60. 

177. 

582. 

0 . 

70.4 


228. 

748. 

60. 

177. 

582. 

0 . 

74.2 


227. 

744. 

60. 

178. 

585. 

0 . 

78.0 


227. 

746. 

60. 

182. 

598. 

0 . 

81.8 


231. 

758. 

60. 

190. 

623. 

0 . 

85.6 


237. 

778. 

60. 

199. 

654. 

0 . 

89.4 


233. 

765. 

60. 

213. 

699. 

0 . 

93.2 


238. 

781. 

60. 

238. 

781 . 

0 . 

97.0 


227. 

744. 

60. 

262. 

858. 

0 . 

SUCTION 

SIDE 








STD DAY 

TTREL = 

407. DEG 

K, 

UPSTREAM 

TTABS = 275. 

DEG K 



733. DEG 

R 


495. 

DEG R 

VZ— CORRECTED 

DETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

112. 

367. 

65.8 


0.71 1 

64.3 

0.691 

127. 

415. 

61.0 


0.688 

63.4 

0.763 

147. 

482. 

54.6 


0.677 

61.9 

0.851 

154. 

504. 

52.1 


0.674 

61.5 

0.885 

157. 

514. 

51 .4 


0.677 

61.2 

0.892 

157. 

517. 

50.9 


0.674 

61.2 

0.901 

157. 

517. 

50.8 


0.673 

61.3 

0.903 

156. 

51 1. 

51.3 


0.671 

61.5 

0.897 

156. 

511. 

51 .4 


0.673 

61.4 

0.895 

156. 

511. 

51.4 


0.673 

61.4 

0.895 

153. 

502. 

52.0 


0.669 

61 .8 

0.889 

153. 

501. 

52.0 


0.668 

61.8 

0.888 

157. 

514. 

50.7 


0.669 

61.5 

0.905 

157. 

516. 

50.1 


0.664 

61.7 

0.916 

160. 

524. 

48.9 


0.660 

61.8 

0.934 

164. 

537. 

47.8 


0.664 

61.4 

0.947 

164. 

538. 

47.6 


0.663 

61.4 

0.949 

165. 

543. 

47.7 


0.669 

61.0 

0.946 

165. 

540. 

47.8 


0.668 

61.1 

0.945 

163. 

534. 

48.3 


0.665 

61.3 

0.940 

161. 

528. 

49.2 


0.669 

61.3 

0.926 

161. 

528. 

50.4 


0.682 

60.6 

0.904 

162. 

533. 

51.5 


0.702 

59.6 

0.881 

150. 

491. 

55.5 


0.705 

60.4 

0.824 

141. 

462. 

60.0 


0.739 

59.4 

0.745 

113. 

372. 

67.0 


0.752 

62.2 

0.647 


166 


APPENDIX D (Coni' d) 


LASER DOPPLER VF.LOC I METER DATA 


69% SPAN 100% SPEED 

PEAK EFF X/B = -.2 

PASSAGE NO. 1 



STD DAY RPM = 12470.4, RADIUS = 35.687 CM, PHI = -7.4 DEG, 

STD DAY TTREL = 396. DEG K, 

UPSTREAM TTABS 

= 275. DEG 

K 

14.050 IN 

712. DEG R 


495. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













3.2 

127. 

418. 

135. 

130. 

426. 

45. 

186. 

611. 

0.5 

0.569 

68.0 

1.519 

7.0 

123. 

403. 

135. 

127. 

418. 

45. 

181. 

594. 

1.0 

0.552 

68.5 

1.504 

10.8 

116. 

380. 

135. 

125. 

411. 

45. 

175. 

573. 

2.2 

0.530 

69.0 

1.479 

14.6 

108. 

355. 

135. 

123. 

403. 

45. 

167. 

549. 

3.6 

0.506 

69.7 

1.453 

18.4 

104. 

342. 

135. 

121. 

396. 

45. 

163. 

534. 

4.2 

0.491 

70.1 

1.441 

22.2 

101 . 

333. 

135. 

119. 

391 . 

45. 

160. 

524. 

4.6 

0.481 

70.4 

1.433 

26.0 

99. 

325. 

135. 

119. 

390. 

45. 

158. 

518. 

5.2 

0.475 

70.6 

1.424 

29.8 

100. 

328. 

135. 

121. 

397. 

45. 

160. 

525. 

5.4 

0.482 

70.3 

1.424 

33.6 

111. 

364. 

135. 

120. 

'393. 

45. 

167. 

548. 

2.2 

0.506 

69.9 

1.469 

37.4 

128. 

420. 

135. 

127. 

417. 

45. 

185. 

606. 

-0.2 

0.566 

68.2 

1.526 

41.2 

136. 

445. 

135. 

131. 

431 . 

45. 

193. 

634. 

-0.9 

0.595 

67.4 

1.551 

45.0 

135. 

444. 

135. 

132. 

433. 

45. 

193. 

635. 

-0.7 

0.595 

67.4 

1.548 

48.8 

134. 

439. 

135. 

132. 

434. 

45. 

193. 

632. 

-0.3 

0.592 

67.4 

1.541 

52.6 

134. 

438. 

135. 

132. 

433. 

45. 

192. 

630. 

-0.3 

0.590 

67.5 

1.541 

56.4 

133. 

435. 

135. 

132. 

432. 

45. 

191. 

628. 

-0.2 

0.587 

67.5 

1.537 

60.2 

131. 

431. 

135. 

132. 

434. 

45. 

191. 

626. 

0.2 

0.585 

67.5 

1.531 

64.0 

132. 

433. 

135. 

132. 

432. 

45. 

191. 

626. 

-0.1 

0.586 

67.6 

1.535 

67.8 

132. 

433. 

135. 

132. 

432. 

45. 

191. 

626. 

-0.1 

0.586 

67.6 

1.535 

71.6 

131. 

429. 

135. 

132. 

433. 

45. 

190. 

624. 

0.3 

0.583 

67.6 

1 .529 

75.4 

130. 

426. 

135. 

132. 

433. 

45. 

190. 

622. 

0.5 

0.580 

67.6 

1.525 

79.2 

129. 

424. 

135. 

130. 

427. 

45. 

188. 

616. 

0.2 

0.575 

67.9 

1.526 

83.0 

126. 

415. 

135. 

130. 

426. 

45. 

186. 

609. 

0.7 

0.567 

68.0 

1.515 

86.8 

126. 

414. 

135. 

129. 

424. 

45. 

185. 

607. 

0.7 

0.565 

68.1 

1.515 

90.6 

127. 

416. 

135. 

129. 

422. 

45. 

185. 

607. 

0.4 

0.565 

68.1 

1.518 

94.4 

129. 

423. 

135. 

129. 

424. 

45. 

187. 

613. 

0.1 

0.572 

68.0 

1.526 

98.2 

SUCTION SIDE 

130. 

425. 

135. 

130. 

425. 

45. 

188. 

615. 

-0.0 

0.575 

67.9 

1.528 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 





69% 

SPAN 

100% 

SPEED 

PEAK 

EFF X/B = -.1 

PASSAGE 

NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 35.623 

CM, 

PHI = -7 

.4 DEG, 

STD DAY 

TTREL = 

396. DEG K, 

UPSTREAM 

TTABS = 275. 

DEG K 




14.025 

IN 





712. DEG R 


495. 

DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7F.TA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













0.3 

139. 

455. 

135. 

139. 

456. 

45. 

201 . 

659. 

0.1 

0.618 

66.4 

1.547 

4.1 

140. 

458. 

135. 

139. 

456. 

45. 

202. 

662. 

-0.1 

0.621 

66.4 

1.551 

7.9 

140. 

460. 

135. 

139. 

457. 

45. 

202. 

664. 

-0.2 

0.623 

66.3 

1.553 

11.7 

142. 

466. 

135. 

141. 

461. 

45. 

205. 

671. 

-0.3 

0.631 

66.1 

1.559 

15.5 

145. 

475. 

135. 

143. 

470. 

45. 

208. 

684. 

-0.3 

0.644 

65.7 

1.567 

19.3 

149. 

490. 

135. 

144. 

471. 

45. 

212. 

696. 

-1.1 

0.658 

65.5 

1.587 

23.1 

152. 

499. 

135. 

146. 

480. 

45. 

216. 

709. 

-1.1 

0.671 

65.1 

1.594 

26.9 

153. 

502. 

135. 

146. 

479. 

45. 

216. 

710. 

-1.3 

0.673 

65.1 

1.599 

30.7 

152. 

500. 

135. 

146. 

479. 

45. 

216. 

709. 

-1.2 

0.672 

65.1 

1.596 

34.5 

151. 

494. 

135. 

146. 

479. 

45. 

215. 

704. 

-0.9 

0.666 

65.2 

1.588 

38.3 

146. 

480. 

135. 

145. 

475. 

45. 

211. 

691 . 

-0.3 

0.651 

65.5 

1.571 

42.1 

144. 

472. 

135. 

141. 

464. 

45. 

207. 

678. 

-0.5 

0.638 

66.0 

1.566 

45.9 

134. 

440. 

135. 

137. 

449. 

45. 

196. 

643. 

0.6 

0.601 

66.9 

1.531 

49.7 

128. 

420. 

135. 

132. 

434. 

45. 

188. 

618. 

0.9 

0.576 

67.6 

1.514 

53.5 

117. 

385. 

135. 

128. 

420. 

45. 

178. 

583. 

2.5 

0.539 

68.6 

1.477 

57.3 

111. 

363. 

135. 

123. 

405. 

45. 

169. 

556. 

3.1 

0.513 

69.5 

1.458 

61.1 

104. 

342. 

135. 

122. 

399. 

45. 

163. 

536. 

4.4 

0.493 

70.0 

1.436 

64.9 

105. 

343. 

135. 

123. 

404. 

45. 

165. 

541. 

4.7 

0.497 

69.8 

1.435 

68.7 

121. 

398. 

135. 

120. 

394. 

45. 

175. 

573. 

-0.3 

0.533 

69.3 

1.508 

72.5 

132. 

434. 

135. 

129. 

424. 

45. 

189. 

621. 

-0.7 

0.581 

67.8 

1.537 

76.3 

139. 

457. 

135. 

137. 

451 . 

45. 

200. 

657. 

-0.4 

0.617 

66.6 

1.553 

80.1 

138. 

453. 

135. 

137. 

449. 

45. 

199. 

653. 

-0.3 

0.612 

66.7 

1.548 

83.9 

138. 

454. 

135. 

137. 

449. 

45. 

199. 

654. 

-0.3 

0.613 

66.7 

1.550 

87.7 

136. 

446. 

135. 

137. 

449. 

45. 

197. 

648. 

0.2 

0.606 

66.8 

1.539 

91.5 

135. 

444. 

135. 

137. 

449. 

45. 

197. 

646. 

0.3 

0.605 

66.8 

1.537 

95.3 

136. 

446. 

135. 

136. 

445. 

45. 

197. 

645. 

-0.1 

0.604 

66.9 

1.541 

99.1 

134. 

440. 

135. 

136. 

447. 

45. 

196. 

642. 

0.5 

0.600 

66.9 

1.532 


SUCTION SIDE 



APPENDIX I) (Cont'd) 

LASER DOPPLER VF.LOC I METER DATA 


69% SPAN 

100% SPEED 

PEAK EFF 

X/B - 0.0 

PASSAGE NO. 1 



STD DAY RPM = 12470.4, RADIUS = 35.560 CM, 

PHI = -7.4 DEG, 

STD DAY TTREL 

= 395. DEG K, 

UPSTREAM TTABS 

= 275. DEG 

K 

14.000 IN 



711. DEG R 


495. DEG 

R 


PERCENT GAP 
PRESSURE SIDE 

Cl 

MPS 

Cl 

FPS 

ZETA1 

DEG 

C2 

MPS 

C2 

FPS 

ZETA2 

DEG 

VZ— 

MPS 

CORRECTED 

FPS 

BETA 

DEG 

ABSOLUTE 
MACH NO 

RETA PRIME 
DEG 

RELATIVE 
MACH NO 

1.2 


143. 

469. 

135. 

152. 

500. 

45. 

214. 

701 . 

1.8 

0.658 

64.8 

1.542 

5.0 


145. 

475. 

135. 

145. 

476. 

45. 

210. 

688. 

0.1 

0.648 

65.5 

1.562 

8.8 


144. 

474. 

135. 

143. 

468. 

45. 

208. 

682. 

-0.4 

0.642 

65.8 

1.565 

12.6 


144. 

472. 

135. 

143. 

469. 

45. 

208. 

681. 

-0.2 

0.641 

65.8 

1.562 

16.4 


143. 

469. 

135. 

142. 

467. 

45. 

207. 

678. 

-0.1 

0.637 

65.9 

1.559 

20.2 


142. 

466. 

135. 

141. 

464. 

45. 

205. 

673. 

-0.1 

0.633 

66.0 

1.556 

24.0 


141. 

461. 

135. 

142. 

467. 

45. 

205. 

672. 

0.4 

0.630 

66.0 

1.548 

27.8 


141. 

464. 

135. 

141. 

464. 

45. 

205. 

672. 

-0.0 

0.631 

66.0 

1.553 

31.6 


142. 

465. 

135. 

142. 

465. 

45. 

205. 

673. 

-0.0 

0.633 

66.0 

1.554 

35.4 


141. 

463. 

135. 

141. 

463. 

45. 

204. 

670. 

-0.0 

0.630 

66.1 

1.553 

39.2 


141. 

463. 

135. 

141. 

464. 

45. 

205. 

671. 

0.1 

0.630 

66.0 

1.552 

43.0 


142. 

466. 

135. 

141. 

464. 

45. 

205. 

673. 

-0.1 

0.633 

66.0 

1.556 

46.8 


141. 

462. 

135. 

142. 

466. 

45. 

205. 

672. 

0.2 

0.631 

66.0 

1.550 

50.6 


141. 

461. 

135. 

141. 

462. 

45. 

204. 

668. 

0.1 

0.627 

66.1 

1.550 

54.4 


142. 

465. 

135. 

142. 

467. 

45. 

206. 

675. 

0.1 

0.634 

65.9 

1.553 

58.2 


142. 

467. 

135. 

144. 

471. 

45. 

207. 

679. 

0.2 

0.638 

65.8 

1.554 

62.0 


144. 

474. 

135. 

144. 

473. 

45. 

209. 

685. 

-0.1 

0.645 

65.6 

1.562 

65.8 


142. 

465. 

135. 

145. 

475. 

45. 

207. 

680. 

0.6 

0.639 

65.7 

1.549 

69.6 


141. 

463. 

135. 

145. 

476. 

45. 

207. 

680. 

0.8 

0.638 

65.6 

1.546 

73.4 


142. 

465. 

135. 

145. 

477. 

45. 

208. 

682. 

0.7 

0.640 

65.6 

1.548 

77.2 


139. 

456. 

135. 

144. 

473. 

45. 

205. 

672. 

1.0 

0.630 

65.8 

1.538 

81.0 


136. 

446. 

135. 

144. 

472. 

45. 

203. 

664. 

1.6 

0.621 

66.0 

1.526 

84.8 


124. 

406. 

135. 

139. 

455. 

45. 

190. 

623. 

3.3 

0.578 

67.1 

1.483 

88.6 


103. 

337. 

135. 

137. 

449. 

45. 

173. 

569. 

8.1 

0.523 

68.3 

1.402 

92.4 

SUCTION 

SIDE 

81. 

265. 

135. 

136. 

446. 

45. 

157. 

515. 

14.3 

0.476 

69.6 

1.321 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 






69% 

SPAN 

100% 

SPEED 

PEAK 

EFF X/B = .13 

PASSAGE 

NO. 1 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 35.479 

CM, 

PHI = - 

7.4 DEG, 

STD DAY 

TTREL = 

394. DEG K, 

UPSTREAM 

TTABS = 

275. DEG K 





1 3.968 

IN 





710. DEG R 



495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













8.9 


200. 

655. 

60. 

220. 

723. 

30. 

128. 

421. 

55.4 

0.607 

64.9 

0.818 

12.9 


205. 

673. 

60. 

210. 

690. 

30. 

148. 

487. 

47.7 

0.600 

63.5 

0.910 

16.9 


205. 

672. 

60. 

186. 

611. 

30. 

173. 

566. 

34.9 

0.590 

63.1 

1 .071 

20.9 


193. 

632. 

60. 

171. 

561. 

30. 

167. 

546. 

32.5 

0.557 

64.8 

1 .107 

24.9 


165. 

542. 

105. 

180. 

591. 

60. 

187. 

614. 

13.5 

0.569 

65.7 

1.346 

28.9 


183. 

601. 

105. 

167. 

549. 

60. 

195. 

841. 

1.3 

0.598 

66.8 

1.516 

32.9 


186. 

609. 

105. 

173. 

566. 

60. 

199. 

653. 

2.5 

0.608 

66.2 

1.505 

36.9 


192. 

631. 

105. 

175. 

574. 

60. 

205. 

672. 

1.0 

0.629 

65.8 

1.536 

40.9 


194. 

638. 

105. 

174. 

572. 

60. 

206. 

676. 

-0.0 

0.636 

65.8 

1.553 

44.9 


197. 

645. 

105. 

179. 

586. 

60. 

209. 

686. 

0.9 

0.644 

65.4 

1.546 

48.9 


198. 

648. 

105. 

179. 

586. 

60. 

210. 

689. 

0.6 

0.647 

65.3 

1.552 

52.9 


199. 

653. 

105. 

178. 

585. 

60. 

211. 

692. 

-0.1 

0.652 

65.4 

1.563 

56.9 


198. 

649. 

105. 

180. 

590. 

60. 

211. 

691 . 

0.9 

0.649 

65.2 

1.547 

60.9 


196. 

644. 

105. 

178. 

585. 

60. 

209. 

685. 

0.9 

0.643 

65.4 

1.545 

64.9 


197. 

647. 

105. 

177. 

582. 

60. 

209. 

686. 

0.2 

0.646 

65.5 

1.556 

68.9 


195. 

641. 

105. 

178. 

583. 

60. 

208. 

682. 

1.0 

0.640 

65.5 

1.542 

72.9 


193. 

633. 

105. 

180. 

589. 

60. 

207. 

679. 

2.5 

0.634 

65.3 

1.517 

76.9 


193. 

634. 

105. 

175. 

575. 

60. 

206. 

674. 

0.8 

0.632 

65.8 

1.541 

80.9 


190. 

625. 

105. 

178. 

583. 

60. 

204. 

671 . 

2.7 

0.626 

65.6 

1.511 

84.9 


190. 

624. 

105. 

174. 

571. 

60. 

203. 

666. 

1.4 

0.623 

65.9 

1.527 

88.9 


187. 

614. 

105. 

177. 

581 . 

60. 

202. 

662. 

3.7 

0.616 

65.7 

1 .493 

92.9 


185. 

607. 

105. 

174. 

572. 

60. 

199. 

654. 

3.4 

0.608 

66.0 

1 .493 

96.9 


185. 

608. 

105. 

175. 

578. 

60. 

200. 

657. 

4.0 

0.610 

65.8 

1 .486 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


69% SPAN 100% SPEED 


PEAK EFF X/B = .26 PASSAGE NO. 1 


O 


STD DAY RPM = 12470.4, RADIUS = 35.395 CM, PHI 

13.935 IN 


-7.4 DEG, 


STD DAY TTREL = 394. DEG K, 
709. DEG R 


UPSTREAM TTABS * 275. DEG K 
495. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ — ) 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

KG 

MACH NO 

PRESSURE SIDE 

9.4 

220. 

723. 

60. 

226. 

743. 

30. 

159. 

521. 

47.9 

0.644 

60.8 

0.887 

13.6 

219. 

717. 

60. 

221. 

725. 

30. 

161. 

529. 

46.2 

0.635 

61.1 

0.913 

17.7 

216. 

708. 

60. 

220. 

723. 

30. 

157. 

515. 

47.2 

0.629 

61.6 

0.901 

21.9 

213. 

699. 

60. 

220. 

723. 

30. 

152. 

499. 

48.6 

0.625 

62.1 

0.886 

26.0 

209. 

687. 

60. 

218. 

716. 

30. 

148. 

485. 

49.4 

0.616 

62.8 

0.880 

30.2 

207. 

679. 

60. 

213. 

700. 

30. 

149. 

487. 

48.3 

0.607 

63.1 

0.898 

34.3 

201 . 

658. 

60. 

208. 

682. 

30. 

143. 

469. 

48.8 

0.590 

64.3 

0.899 

38.4 

196. 

643. 

60. 

201. 

659. 

30. 

142. 

465. 

47.6 

0.574 

65.0 

0.920 

42.6 

189. 

619. 

60. 

181. 

594. 

30. 

149. 

489. 

40.6 

0.545 

65.8 

1.012 

46.7 

181. 

594. 

60. 

164. 

537. 

30. 

153. 

503. 

34.3 

0.523 

66.6 

1.089 

50.9 

146. 

480. 

105. 

166. 

544. 

60. 

168. 

551. 

16.1 

0.513 

67.7 

1.300 

55.0 

169. 

553. 

105. 

162. 

532. 

60. 

183. 

600. 

4.8 

0.554 

67.6 

1.447 

59.2 

177. 

582. 

105. 

163. 

534. 

60. 

189. 

621. 

1.6 

0.578 

67.3 

1.499 

63.3 

182. 

597. 

105. 

166. 

545. 

60. 

194. 

636. 

1.2 

0.594 

66.9 

1.511 

67.4 

180. 

592. 

105. 

168. 

550. 

60. 

193. 

635. 

2.4 

0.590 

66.8 

1.494 

71.6 

187. 

613. 

105. 

173. 

568. 

60. 

200. 

657. 

2.2 

0.612 

66.1 

1.507 

75.7 

191. 

628. 

105. 

178. 

584. 

60. 

205. 

673. 

2.5 

0.629 

65.5 

1.512 

79.9 

193. 

632. 

105. 

165. 

542. 

60. 

201. 

661. 

-3.0 

0.627 

66.8 

1.585 

84.0 

187. 

615. 

105. 

166. 

544. 

60. 

198. 

649. 

-0.9 

0.610 

66.8 

1.548 

88.2 

198. 

649. 

105. 

183. 

602. 

60. 

212. 

695. 

2.3 

0.651 

64.8 

1.526 

92.3 

181. 

595. 

105. 

170. 

559. 

60. 

195. 

640. 

3.2 

0.595 

66.4 

1.486 

96.5 

SUCTION SIDE 

192. 

630. 

105. 

179. 

586. 

60. 

206. 

676. 

2.5 

0.631 

65.4 

1.513 



APPENDI X' D (Cont’d) 


LASER DOPPLER VELOC IMETER DATA 





69% 

SPAN 

100% 

SPEED 

PEAK 

EFF X/B = .39 


PASSAGE 

NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 35.314 

CM, PHI 

a 

7.4 DEG, 

STD DAY 

TTREL = 

393. DEG 

K, 

UPSTREAM 

TTABS =275. 

DEG K 




13.903 

IN 





708. DEG 

R 


495. 

DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

YZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 














5.2 

234. 

768. 

60. 

265. 

870. 

30. 

144. 

471 . 

58.1 


0.719 

57.9 

0.720 

9.6 

234. 

768. 

60. 

255. 

838. 

30. 

154. 

504. 

54.2 


0.702 

58.0 

0.779 

13. S 

223. 

732. 

60. 

240. 

787. 

30. 

150. 

492. 

52.7 


0.665 

60.2 

0.815 

18.3 

218. 

716. 

60. 

223. 

730. 

30. 

159. 

522. 

47.1 


0.636 

61 .0 

0.899 

22.7 

214. 

701 . 

60. 

217. 

712. 

30. 

157. 

514. 

46.7 


0.622 

61 .8 

0.909 

27.1 

211. 

692. 

60. 

212. 

697. 

30. 

156. 

513. 

45.8 


0.613 

62.3 

0.924 

31.4 

SUCTION SIDE 

207. 

680. 

60. 

211. 

691 . 

30. 

152. 

498. 

46.7 


0.605 

62.9 

0.915 



APPENDIX D {Cont'd} 


LASER DOPPLER YELOCIMETER DATA 


-4 

to 



69% SPAN 

100% SPEED 

STD DAY RPM = 12470.4, 

RADIUS = 34.925 CM, 
13.750 IN 

PHI = -7.4 DEG 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 

1.3 

191. 

628. 

60. 

235. 

772. 

0 . 

5.1 

183. 

601. 

60. 

239. 

783. 

0 . 

8.9 

189. 

621 . 

60. 

230. 

753. 

0 . 

12.7 

192. 

629. 

60. 

230. 

754. 

0 . 

16.5 

181. 

594. 

60. 

228. 

749. 

0 . 

20.3 

197. 

645. 

60. 

239. 

785. 

0 . 

24.1 

201. 

658. 

60. 

223. 

733. 

0 . 

27.9 

203. 

667. 

60. 

212. 

696. 

0 . 

31 .7 

194. 

635. 

60. 

214. 

703. 

0 . 

35.5 

179. 

587. 

60. 

198. 

651. 

0 . 

39.3 

187. 

612. 

60. 

195. 

641. 

0 . 

43.1 

172. 

563. 

60. 

190. 

624. 

0 . 

46.9 

180. 

589. 

60, 

188. 

616. 

0 . 

50.7 

177. 

581. 

60. 

183. 

600. 

0 . 

54.5 

168. 

551 . 

60. 

186. 

611. 

0 . 

58.3 

169. 

554. 

60. 

194. 

637. 

0 . 

62.1 

193. 

633. 

60. 

206. 

676. 

0 . 

65.9 

189. 

619. 

60. 

202. 

664. 

0 . 

69.7 

190. 

623. 

60. 

198. 

649. 

0 . 

73.5 

181. 

594. 

60. 

204. 

668. 

0 . 

77.3 

204. 

668. 

60. 

219. 

717. 

0 . 

81.1 

198. 

651. 

60. 

233. 

766. 

0 . 

84.9 

191. 

628. 

60. 

238. 

780. 

0 . 

88.7 

199. 

652. 

60. 

281. 

921. 

0 . 

92.5 

221. 

724. 

60. 

279. 

916. 

0 . 

96.3 

203. 

667. 

60. 

266. 

874. 

0 . 


SUCTION SIDE 


PEAK EFF X/B = 1.0 PASSAGE NO. 1 

STD DAY TTREL = 391. DEG X, UPSTREAM TTABS = 275. DEG K 

704. DEG R 495. DEG R 


YZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS FPS 

DEG 

MACH NO 

DEG 

MACH NO 


87. 

286. 

70.1 

0.670 

67.8 

0.608 

75. 

248. 

72.8 

0.667 

70.2 

0.587 

88. 

289. 

69.4 

0.658 

68.1 

0.624 

91. 

298. 

68.9 

0.661 

67.5 

0.626 

79. 

259. 

71.3 

0.646 

70.3 

0.618 

91. 

298. 

69.6 

0.683 

66.5 

0.601 

105. 

345. 

65.3 

0.663 

65.0 

0.660 

115. 

377. 

62.1 

0.651 

64.1 

0.702 

102. 

335. 

65.0 

0.639 

66.5 

0.681 

94. 

309. 

65.1 

0.594 

69.4 

0.716 

105. 

345. 

62.3 

0.601 

67.5 

0.736 

90. 

29 7. 

65.1 

0.571 

70.8 

0.735 

101. 

332. 

62.2 

0.579 

68.8 

0.753 

101 . 

332. 

61.6 

0.569 

69.2 

0.767 

88. 

290. 

65.1 

0.560 

71.4 

0.745 

85. 

278. 

66.9 

0.573 

71.6 

0.719 

106. 

349. 

63.3 

0.626 

66.4 

0.708 

103. 

339. 

63.5 

0.614 

67.3 

0.715 

108. 

353. 

62.0 

0.610 

66.8 

0.732 

94. 

307. 

65.8 

0.605 

69.1 

0.701 

112. 

366. 

63.5 

0.660 

64.2 

0.681 

97. 

317. 

68.0 

0.676 

65.8 

0.623 

86. 

281. 

70.6 

0.675 

67.9 

0.600 

69. 

226. 

76.5 

0.762 

67.6 

0.471 

96. 

314. 

71.5 

0.780 

60.4 

0.506 

83. 

272. 

73.1 

0.739 

65.5 

0.522 



Pages 1 73 - 174 
Missing 
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APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


45% SPAN 100% SPEED PEAK EFF X/B = .26 PASSAGE NO. 1 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 30.701 

CM, 

PHI = 4.6 

DEG, STD 

DAY 

TTREL = 

367. DEG 

K, UPSTREAM 

TTABS = 

294. DEG K 




12.087 

IN 





661. DEG 

R 


530. DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

vz- 

•CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

. SIDE 













25.4 


140. 

458. 

105. 

200. 

657. 

45. 

172. 

564. 

32.2 

0.577 

59.5 

0.963 

38.1 


159. 

523. 

105. 

199. 

654. 

45. 

188. 

616. 

25.9 

0.601 

58.7 

1.041 

42.3 


151 . 

496. 

105. 

183. 

599. 

45. 

176. 

578. 

24.3 

0.558 

61.2 

1 .057 

59.2 


165. 

541. 

105. 

162. 

532. 

45. 

181. 

594. 

14.2 

0.551 

62.9 

1.173 

63.5 


179. 

588. 

105. 

146. 

479. 

45. 

188. 

617. 

5.0 

0.568 

63.9 

1 .287 

76.2 


223. 

731 . 

105. 

155. 

508. 

45. 

226. 

741. 

-2.3 

0.704 

61.1 

1.455 

84.6 


201 . 

660. 

105. 

158. 

520. 

45. 

209. 

687. 

3.4 

0.639 

61.6 

1.341 

93.1 

SUCTION 

SIDE 

247. 

810. 

105. 

150. 

491 . 

45. 

244. 

799. 

-8.0 

0.790 

60.7 

1.597 





176 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

45% SPAN 100% SPEED PEAK EFF X/B = 1.0 PASSAGE NO. 1 


STD DAY RPM = 

12470.4, 

RADIUS 

= 31.016 

CM, 

PHI = 4.6 

DEG, 




12.211 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 







2.0 

142. 

467. 

90. 

180. 

592. 

0 . 

5.8 

162. 

531. 

90. 

194. 

635. 

0 . 

9.6 

168. 

550. 

90. 

194. 

637. 

0 . 

13.4 

168. 

552. 

90. 

194. 

636. 

0 . 

17.2 

168. 

551. 

90. 

192. 

630. 

0 . 

21.0 

166. 

544. 

90. 

189. 

621. 

0 . 

24.8 

164. 

539. 

90. 

186. 

609. 

0 . 

28.6 

164. 

537. 

90. 

185. 

607. 

0 . 

32.4 

165. 

541. 

90. 

184. 

604. 

0 . 

36.2 

166. 

546. 

90. 

184. 

604. 

0 . 

40.0 

168. 

552. 

90. 

184. 

605. 

0 . 

43.8 

170. 

557. 

90. 

183. 

599. 

0 . 

47.6 

172. 

564. 

90. 

182. 

596. 

0 . 

51.4 

175. 

574. 

90. 

180. 

592. 

0 . 

55.2 

176. 

578. 

90. 

182. 

597. 

0 . 

59.0 

177. 

581. 

90. 

183. 

601. 

0 . 

62.8 

178. 

583. 

90. 

186. 

611. 

0 . 

66.6 

179. 

587. 

90. 

187. 

615. 

0 . 

70.4 

180. 

590. 

90. 

189. 

620. 

0 . 

74.2 

182. 

596. 

90. 

191. 

626. 

0 . 

78.0 

186. 

609. 

90. 

191. 

626. 

0 . 

81.8 

188. 

616. 

90. 

192. 

631. 

0 . 

85.6 

SUCTION SIDE 

185. 

607. 

90. 

203. 

665. 

0 . 


STD DAY TTREL = 369. DEG K, UPSTREAM TTABS = 294. DEG K 

664. DEG R 530. DEG R 


YZ — i 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

141. 

462. 

51.7 

0.622 

58.1 

0.729 

160. 

525. 

50.1 

0.683 

53.1 

0.730 

166. 

544. 

49.2 

0.695 

52.0 

0.739 

166. 

546. 

49.0 

0.696 

51.9 

0.741 

166. 

545. 

48.8 

0.692 

52.2 

0.745 

164. 

538. 

48.8 

0.683 

52.9 

0.748 

163. 

533. 

48.5 

0.673 

53.6 

0.754 

162. 

531. 

48.5 

0.671 

53.8 

0.754 

163. 

535. 

48.1 

0.672 

53.7 

0.759 

165. 

540. 

47.9 

0.675 

53.5 

0.761 

166. 

546. 

47.6 

0.679 

53.1 

0.764 

168. 

551. 

47.1 

0.679 

53.1 

0.771 

170. 

558. 

46.6 

0.681 

52.9 

0.777 

173. 

568. 

45.9 

0.686 

52.5 

0.786 

174. 

572. 

45.9 

0.691 

52.2 

0.784 

175. 

575. 

46.0 

0.695 

51.9 

0.783 

176. 

577. 

46.3 

0.701 

51.4 

0.777 

177. 

581. 

46.3 

0.706 

51.0 

0.777 

178. 

584. 

46.4 

0.711 

50.7 

0.775 

180. 

590. 

46.4 

0.718 

50.2 

0.774 

184. 

602. 

45.8 

0.726 

49.6 

0.782 

186. 

609. 

45.7 

0.733 

49.1 

0.783 

183. 

600. 

47.6 

0.745 

48.1 

0.753 



APPENDIX D (Cont’rt) 

LASER DOPPLER VELOCIHETER DATA 


45% SPAN 95% SPEED 


STD DAY RPM = 11846.9, 

RADIUS = 30.648 EM, 

PHI = 

4.6 DEO 


12.066 IN 




PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 

47.0 

117. 

384. 

105. 

174. 

572. 

60. 

51.0 

130. 

426. 

105. 

175. 

575. 

60. 

55.1 

133. 

435. 

105. 

171. 

561 . 

60. 

59.1 

143. 

470. 

105. 

171. 

560. 

60. 

63.2 

140. 

459. 

105. 

168. 

552. 

60. 

67.2 

182. 

597. 

105. 

167. 

548. 

60. 

71.2 

193. 

633. 

105. 

168. 

551 . 

60. 

75.3 

191. 

627. 

105. 

168. 

550. 

60. 

79.3 

197. 

647. 

105. 

171 . 

560. 

60. 

83.4 

189. 

619. 

105. 

167. 

547. 

60. 

87.4 

181. 

595. 

105. 

167. 

547. 

60. 

99.5 

SUCTION SIDE 

179. 

586. 

105. 

166. 

545. 

60. 


PEAK EFF X/B = 

.13 

PASSAGE 

NO. 1 


STD DAY TTREL = 360 

. DEG K, 

UPSTREAM 

TTABS = 292. 

DEG K 

648. 

DEG R 


525. 

DEG R 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATI 

MPS FPS 

DEG 

MACH NO 

DEG 

MACH 


146. 

478. 

32.9 

0.494 

62.9 

0.912 

155. 

509. 

27.3 

0.501 

62.6 

0.969 

155. 

510. 

24.5 

0.493 

63.3 

0.998 

163. 

534. 

19.4 

0.503 

63.2 

1.051 

160. 

523. 

20.0 

0.494 

63.6 

1 .044 

189. 

619. 

1 .6 

0.573 

63.2 

1.270 

19 7. 

645. 

-2.0 

0.604 

6.3.0 

1 .329 

195. 

641. 

-1.5 

0.598 

63.0 

1.320 

201 . 

658. 

-2.4 

0.618 

62.6 

1 .342 

193. 

634. 

-1.0 

0.591 

63.2 

1.310 

188. 

617. 

1.7 

0.571 

63.3 

1.268 

186. 

610. 

2.5 

0.563 

63.4 

1.255 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


STD DAY RPH = 

11846.9, 

RADIUS 

PERCENT GAP 

Cl 

Cl 


MPS 

FPS 

PRESSURE SIDE 

42.3 

207. 

678. 

46.6 

206. 

675. 

50.8 

204. 

670. 

55.0 

204. 

669. 

59.2 

200. 

655. 

63.5 

197. 

645. 

67.7 

190. 

623. 

71.9 

195. 

639. 

76.2 

190. 

625. 

80.4 

181. 

594. 

84.6 

179. 

587. 

88.8 

176. 

578. 

93.1 

141 . 

461. 

97.3 

151. 

496. 


SUCTION SIDE 


45% SPAN 9 5% SPEED 


30.701 

CM, 

PHI = 

4.6 DEG 

12.087 

IN 




ZETA1 

C2 

C2 

ZETA2 

DEG 

MPS 

FPS 

DEG 


60. 

158. 

520. 

15. 

60. 

171. 

562. 

15. 

60. 

168. 

551 . 

15. 

60. 

166. 

544. 

15. 

60. 

168. 

551 . 

15. 

60. 

160. 

525. 

15. 

60. 

153. 

502. 

15. 

60. 

162. 

532. 

15. 

60. 

159. 

522. 

15. 

60. 

148. 

484. 

15. 

60. 

141 . 

464. 

15. 

60. 

134. 

440. 

15. 

105. 

126. 

413. 

15. 

105. 

1 16. 

379. 

15. 


PEAK EFF X/B = .26 

STD DAY TTREL = 361. DEG K, 
649. DEG R 


VZ— 

CORRECTED 

BETA 

MPS 

FPS 

DEG 

169. 

555. 

34.8 

159. 

522. 

40.1 

159. 

522. 

39.3 

160. 

526. 

38.5 

153. 

502. 

40.7 

154. 

507. 

38.6 

150. 

493. 

37.9 

150. 

494. 

40.1 

147. 

482. 

40.3 

142. 

466. 

38.7 

144. 

471 . 

36.7 

145. 

476. 

34.4 

167. 

549. 

26.9 

175. 

574. 

22.4 


PASSAGE NO. 1 


UPSTREAM TTABS = 292. 

DEG 

K 

525. 

DEG 

R 


ABSOLUTE 

BETA PRIME 

RELATIVE 

MACH NO 

DEG 

MACH NO 


0.584 

57.2 

0.885 

0.583 

57.2 

0.824 

0.578 

57.5 

0.834 

0.577 

57.6 

0.842 

0.566 

58.3 

0.819 

0.556 

59.0 

0.844 

0.537 

60.2 

0.854 

0.552 

59.3 

0.829 

0.540 

60.1 

0.829 

0.513 

61.9 

0.851 

0.506 

62.3 

0.873 

0.498 

62.7 

0.898 

0.539 

60.5 

0.976 

0.548 

60.4 

1.027 



APPENDIX D (Cont'd) 

.ASER DOPPLER YELOCIMETER DATA 


45% SPAN 

100% SPEED 

NEAR SURGE 

X/B = .26 PASSAGE 

NO. 1 


STD DAY RPM = 12470.4, RADIUS = 

30.701 CM, 
12.087 IN 

PHI = 4.6 DEG, 

STD DAY TTREL * 368. 

663. 

DEG K, 
DEG R 

UPSTREAM TTABS * 292. DEG 
525. DEG 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ — 1 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

EPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

12.7 

193. 

633. 

60. 

208. 

684. 

30. 

125. 

410. 

53.2 

0.571 

61.8 

0.725 

16.9 

216. 

710. 

60. 

212. 

695. 

30. 

162. 

532. 

42.7 

0.613 

57.1 

0.830 

21.2 

217. 

713. 

60. 

212. 

695. 

30. 

164. 

537. 

42.3 

0.615 

57.0 

0.835 

25.4 

214. 

701. 

60. 

211. 

693. 

30. 

158. 

518. 

43.8 

0.606 

57.6 

0.818 

29.6 

214. 

703. 

60. 

209. 

685. 

30. 

161. 

529. 

42.2 

0.606 

57.5 

0.837 

33.9 

211. 

692. 

60. 

206. 

676. 

30. 

158. 

519. 

42.5 

0.597 

58.2 

0.836 

38.1 

210. 

688. 

60. 

204. 

670. 

30. 

158. 

519. 

42.2 

0.593 

58.4 

0.840 

42.3 

208. 

681. 

60. 

198. 

650. 

30. 

160. 

526. 

40.0 

0.585 

58.8 

0.867 

46.6 

200. 

656. 

60. 

185. 

608. 

30. 

160. 

525. 

36.9 

0.563 

60.2 

0.907 

50.8 

199. 

652. 

60. 

190. 

625. 

30. 

153. 

501. 

40.5 

0.561 

60.5 

0.867 

55.0 

188. 

618. 

60. 

184. 

605. 

30. 

141. 

463. 

42.7 

0.535 

62.4 

0.849 

59.2 

185. 

607. 

60. 

178. 

584. 

30. 

142. 

465. 

40.9 

0.523 

63.0 

0.872 

63.5 

175. 

573. 

60. 

154. 

506. 

30. 

147. 

484. 

32.0 

0.493 

64.4 

0.971 

67.7 

171. 

562. 

60. 

153. 

502. 

30. 

143. 

469. 

33.1 

0.484 

65.0 

0.960 

71.9 

168. 

551. 

105. 

172. 

563. 

60. 

180. 

592. 

9.0 

0.544 

64.1 

1 .228 

76.2 

184. 

605. 

105. 

180. 

591. 

60. 

195. 

640. 

5.9 

0.590 

62.8 

1.283 

80.4 

182. 

598. 

60. 

112. 

369. 

30. 

202. 

663. 

3.5 

0.613 

62.4 

1.324 

84.6 

209. 

687. 

105. 

196. 

643. 

60. 

218. 

717. 

2.9 

0.668 

60.6 

1.361 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


852 SPAN 100% SPEED PEAK EFF X/B = -.3 PASSAGE NO. 15 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 39.306 

CM, 

PHI = -14 

6 DEG. 

STD DAY TTREL = 

419. DEG K, 

UPSTREAM 

TTABS = 

271 . 

DEG 

< 





15.475 

IN 





7 54. DEG R 



487. 

DEG 

R 

PERCENT 

GAP 

Cl 

Cl 

2ETA1 

C2 

C2 

ZETA2 

VZ-- 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 


MACH NO 

PRESSURE 

SIDE 















2.0 


134. 

440. 

135. 

130. 

425. 

45. 

192. 

631. 

-1.0 

0.608 

69.0 


1 

.692 

5.8 


130. 

425. 

135. 

128. 

421. 

45. 

188. 

617. 

-0.3 

0.592 

69.3 


1 

.674 

9.6 


126. 

414. 

135. 

127. 

417. 

45. 

185. 

606. 

0.2 

0.580 

69.6 


1 

.661 

13.4 


121. 

396, 

135. 

125. 

410. 

45. 

179. 

588. 

1.0 

0.560 

70.0 


I 

.641 

17.2 


114. 

373. 

135. 

122. 

399. 

45. 

172. 

563. 

1.9 

0.534 

70.7 


1 

.618 

21.0 


106. 

349. 

135. 

118. 

388. 

45. 

164. 

538. 

3.0 

0.508 

71.4 


1 

.593 

24.8 


100. 

328. 

135. 

115. 

378. 

45. 

157. 

515. 

4.1 

0.485 

72.1 


1 

.573 

28.6 


95. 

311. 

135. 

112. 

369. 

45. 

151. 

496. 

4.9 

0.466 

72.7 


1 

.557 

32.4 


95. 

312. 

135. 

111. 

364. 

45. 

150. 

493. 

4.4 

0.463 

72.8 


1 

.562 

36.2 


100. 

328. 

135. 

114. 

374. 

45. 

156. 

512. 

3.7 

0.482 

72.2 


1 

.575 

40.0 


119. 

392. 

135. 

122. 

400. 

45. 

176. 

578. 

0.6 

0.551 

70.4 


1 

.642 

43.8 


125. 

409. 

135. 

126. 

412. 

45. 

183. 

599. 

0.2 

0.573 

69.8 


1 

.658 

47.6 


125. 

409. 

135. 

125. 

411. 

45. 

182. 

598. 

0.1 

0.572 

69.8 


1 

.658 

51.4 


124. 

407. 

135. 

126. 

414. 

45. 

183. 

599. 

0.5 

0.572 

69.8 


1 

.654 

55.2 


126. 

412. 

135. 

127. 

416. 

45. 

184. 

604. 

0.3 

0.578 

69.6 


1 

.659 

59.0 


127. 

416. 

135. 

126. 

415. 

45. 

185. 

606. 

-0.1 

0.581 

69.6 


1 

.665 

62.8 


128. 

421. 

135. 

128. 

420. 

45. 

187. 

614. 

-0.1 

0.588 

69.4 


1 

.669 

66.6 


132. 

433. 

135. 

130. 

426. 

45. 

191. 

627. 

-0.5 

0.602 

69.0 


1 

.682 

70.4 


137. 

448. 

135. 

132. 

433. 

45. 

196. 

643. 

-1.0 

0.620 

68.6 


1 

.699 

74.2 


138. 

454. 

135. 

134. 

439. 

45. 

199. 

652. 

-1.0 

0.629 

68.3 


1 

.704 

78.0 


140. 

458. 

135. 

135. 

443. 

45. 

200. 

658. 

-1.0 

0.635 

68.2 


1 

.707 

81.8 


138. 

452. 

135. 

134. 

439. 

45. 

198. 

650. 

-0.8 

0.627 

68.4 


1 

.701 

85.6 


135. 

444. 

135. 

132. 

434. 

45. 

195. 

641. 

-0.7 

0.617 

68.6 


1 

.693 

89.4 


134. 

441. 

135. 

131. 

430. 

45. 

194. 

636. 

-0.7 

0.612 

68.8 


1 

.691 

93.2 


132. 

434. 

135. 

130. 

428. 

45. 

192. 

629. 

-0.4 

0.604 

68.9 


1 

.682 

97.0 


129. 

423. 

135. 

128. 

421. 

45. 

188. 

616. 

-0.1 

0.590 

69.3 


1 

.671 

SUCTION 

SIDE 

















85% SPAN 


APPENDI X D (Cont'd) 

LASER DOPPLER VELOC IMETER DATA 


100% SPEED PEAK EXE X/B = -.2 PASSAGE NO. 15 


STD DAY RPM = 12470.4, 

RADIUS = 39.179 

CM, 

PHI = -14.6 DEG, STD DAY ITREL = 418. DEG 

K, 

UPSTREAM TTABS = 271 . 

DEG 

K 


15.425 

IN 

753. DEG 

R 

487. 

DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7ETA2 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













0.3 

147. 

483. 

135. 

135. 

442. 

45. 

206. 

675. 

-2.5 

0.657 

67.8 

1.738 

4.1 

144. 

472. 

135. 

134. 

438. 

45. 

202. 

664. 

-2.1 

0.645 

68.1 

1.724 

7.9 

142. 

465. 

135. 

133. 

435. 

45. 

200. 

657. 

-1.9 

0.636 

68.2 

1 .716 

11.7 

135. 

442. 

135. 

129. 

423. 

45. 

192. 

631. 

-1.3 

0.608 

68.9 

1 .691 

15.5 

128. 

421, 

135, 

127. 

416. 

45. 

186. 

611. 

-0.3 

0.585 

69.4 

1 .666 

19.3 

123. 

405. 

135. 

124. 

407. 

45. 

181. 

593. 

0.1 

0.566 

69.9 

1.650 

23.1 

114. 

373. 

135. 

121. 

397. 

45. 

171 . 

562. 

1.8 

0.533 

70.7 

1 .613 

26.9 

105. 

345. 

135. 

116. 

382. 

45. 

162. 

531. 

2.9 

0.500 

71.6 

1.586 

30.7 

95. 

312. 

135. 

113. 

371. 

45. 

152. 

498. 

4.9 

0.468 

72.5 

1.552 

34.5 

85. 

280. 

135. 

no. 

360. 

45. 

142. 

467. 

7.1 

0.437 

73.4 

1.520 

38.3 

78. 

256. 

135. 

108. 

354. 

45. 

136. 

445. 

9.1 

0.416 

74.0 

1.495 

42.1 

84. 

275. 

135. 

109. 

358. 

45. 

141. 

462. 

7.5 

0.432 

73.6 

1.515 

45.9 

116. 

380. 

135. 

119. 

391 . 

45. 

171. 

563. 

0.8 

0.535 

70.8 

1.626 

49.7 

122. 

401. 

135. 

124. 

406. 

45. 

180. 

589. 

0.4 

0.562 

70.0 

1.645 

53.5 

122. 

399. 

135. 

123. 

405. 

45. 

179. 

587. 

0.4 

0.559 

70.1 

1.643 

57.3 

122. 

399. 

135. 

124. 

407. 

45. 

179. 

588. 

0.6 

0.561 

70.0 

1.642 

61.1 

121. 

396. 

135. 

124. 

408. 

45. 

179. 

587. 

0.9 

0.559 

70.0 

1.637 

64.9 

124. 

406. 

135. 

126. 

412. 

45. 

182. 

597. 

0.4 

0.570 

69.8 

1.648 

68.7 

127. 

418. 

135. 

127. 

418. 

45. 

186. 

610. 

-0.0 

0.584 

69.4 

1.661 

72.5 

134. 

440. 

135. 

130. 

427. 

45. 

193. 

633. 

-0.9 

0.609 

68.8 

1.685 

76.3 

142. 

466. 

135. 

133. 

437. 

45. 

201 . 

659. 

-1.8 

0.638 

68.2 

1.716 

80.1 

144. 

474. 

135. 

135. 

442. 

45. 

204. 

668. 

-2.0 

0.649 

67.9 

1.725 

83.9 

144. 

473. 

135. 

135. 

442. 

45. 

204. 

668. 

-1.9 

0.648 

67.9 

1.723 

87.7 

142. 

466. 

135. 

135. 

442. 

45. 

202. 

663. 

-1.5 

0.641 

68.0 

1.713 

91 .5 

143. 

468. 

135. 

134. 

439. 

45. 

202. 

662. 

-1.8 

0.642 

68.1 

1.718 

95.3 

140. 

459. 

135. 

134. 

438. 

45. 

200. 

655. 

-1.3 

0.633 

68.2 

1.706 

99.1 

SUCTION SIDE 

136. 

447. 

135. 

132. 

433. 

45. 

196. 

642. 

-0.9 

0.619 

68.5 

1.692 





APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIME7ER DATA 


85% SPAN 100% SPEED 

PEAK EFF 

X/B - 

-.1 

PASSAGE NO. 15 



STD DAY RPM = 12470.4, RADIUS = 39.050 CM, Pill = -14.6 DEG, 

STD DAY TTP.FL 

= 417. 

DEG K, 

UPSTREAM TTABS = 

274. DEG 

K 

15.3 74 IN 


7 51 . 

DEG R 


493. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7ETA2 

VZ-- 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

2.4 

138. 

452. 

135. 

139. 

455. 

45. 

201 . 

658. 

0.2 

0.633 

67.9 

1.680 

6.2 

139. 

456. 

135. 

139. 

456. 

45. 

202. 

661 . 

-0.0 

0.637 

67.8 

1.685 

10.0 

140. 

460. 

135. 

141. 

463. 

45. 

204. 

669. 

0.2 

0.645 

67.5 

1.686 

13.8 

144. 

474. 

135. 

142. 

467. 

45. 

208. 

683. 

-0.4 

0.660 

67.2 

1.704 

17.6 

150. 

492. 

135. 

143. 

468. 

45. 

212. 

696. 

-1.4 

0.677 

66.9 

1.729 

21.4 

154. 

505. 

135. 

145. 

476. 

45. 

217. 

712. 

-1.7 

0.694 

66.5 

1.743 

25.2 

153. 

502. 

135. 

143. 

470. 

45. 

215. 

705. 

-1.9 

0.608 

66.8 

1.742 

29.0 

151. 

495. 

135. 

142. 

465. 

45. 

212. 

696. 

-1.8 

0.678 

67.0 

1.735 

32.8 

149. 

490. 

135. 

141. 

461 . 

45. 

210.' 

690. 

-1.7 

0.671 

67.2 

1.730 

36.6 

145. 

476. 

135. 

140. 

458. 

45. 

206. 

677. 

-1.1 

0.656 

67.5 

1.712 

40.4 

140. 

460. 

135. 

136. 

447. 

45. 

201 . 

658. 

-0.8 

0.635 

68.0 

1.695 

44.2 

137. 

448. 

135. 

136. 

446. 

45. 

198. 

648. 

-0.1 

0.624 

68.2 

1.679 

48.0 

131. 

431. 

135. 

134. 

441 . 

45. 

193. 

632. 

0.7 

0.606 

68.6 

1.659 

51.8 

126. 

412. 

135. 

132. 

434. 

45. 

187. 

614. 

1.5 

0.585 

69.1 

1.637 

55.6 

121. 

398. 

135. 

129. 

424. 

45. 

182. 

596. 

1.8 

0.567 

69.6 

1.624 

59.4 

112. 

369. 

135. 

127. 

416. 

45. 

174. 

569. 

3.4 

0.538 

70.3 

1.591 

63.2 

103. 

339. 

135. 

122. 

399. 

45. 

163. 

535. 

4.6 

0.504 

71.3 

1.563 

67.0 

93. 

306. 

135. 

118. 

388. 

45. 

153. 

503. 

6.7 

0.472 

72.1 

1.529 

70.8 

83. 

273. 

135. 

114. 

375. 

45. 

143. 

470. 

8.9 

0.440 

73.1 

1.497 

74.6 

90. 

296. 

135. 

117. 

384. 

45. 

150. 

493. 

7.4 

0.462 

72.4 

1.519 

78.4 

123. 

402. 

135. 

126. 

415. 

45. 

181 . 

593. 

0.9 

0.565 

69.8 

1.635 

82.2 

127. 

418. 

135. 

130. 

428. 

45. 

187. 

614. 

0.7 

0.586 

69.2 

1.649 

86.0 

128. 

419. 

135. 

130. 

428. 

45. 

187. 

614. 

0.6 

0.587 

69.1 

1.650 

89.8 

129. 

422. 

135. 

131. 

429. 

45. 

188. 

617. 

0.5 

0.591 

69.1 

1.653 

93.6 

130. 

426. 

135. 

131. 

431. 

45. 

189. 

622. 

0.3 

0.595 

69.0 

1.658 

97.4 

SUCTION SIDE 

132. 

434. 

135. 

133. 

437. 

45. 

193. 

632. 

0.2 

0.606 

68.7 

1.665 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOC IMETER DATA 


85% SPAN 100% SPEED 

PEAK EFF 

X/D = 0.0 

PASSAGE NO. 15 



STD DAY RPM = 12470.4, RADIUS = 38.923 CM, PHI = -14.6 DEG, 

STD DAY TTPEL 

= 417. DFG K, 

UPSTREAM TTABS 

= 274. DEG 

K 

15.324 IN 


750. DEG R 


493. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













4.7 

141. 

463. 

135. 

141. 

461 . 

45. 

204. 

670. 

-0.1 

0.646 

67.5 

1 .686 

8.5 

142. 

466. 

135. 

141. 

461. 

45. 

205. 

672. 

-0.3 

0.649 

67.4 

1.690 

12.3 

144. 

473. 

135. 

142. 

465. 

45. 

207. 

680. 

-0.5 

0.658 

67.2 

1.698 

16.1 

145. 

475. 

135. 

142. 

467. 

45. 

208. 

683. 

-0.5 

0.661 

67.1 

1 . 700 

19.9 

145. 

475. 

135. 

144. 

472. 

45. 

209. 

687. 

-0.2 

0.664 

67.0 

1.697 

23.7 

145. 

477. 

135. 

144. 

473. 

45. 

210. 

689. 

-0.2 

0.666 

66.9 

1.699 

27.5 

144. 

474. 

135. 

144. 

473. 

45. 

209. 

687. 

-0.1 

0.663 

67.0 

1.695 

31.3 

145. 

476. 

135. 

145. 

477. 

45. 

211. 

691. 

0.1 

0.668 

66.8 

1.695 

35.1 

148. 

484. 

135. 

144. 

473. 

45. 

212. 

694. 

-0.7 

0.673 

66.8 

1.709 

38.9 

153. 

501. 

135. 

147. 

482. 

45. 

217. 

713. 

-1.1 

0.694 

66.3 

1.729 

42.7 

159. 

521. 

135. 

147. 

481 . 

45. 

222. 

727. 

-2.3 

0.712 

66.1 

1.758 

46.5 

160. 

524. 

135. 

147. 

483. 

45. 

223. 

730. 

-2.3 

0.716 

66.0 

1.762 

50.3 

158. 

518. 

135. 

146. 

479. 

45. 

220. 

723. 

-2.2 

0.708 

66.2 

1.755 

54.1 

157. 

514. 

135. 

145. 

475. 

45. 

219. 

717. 

-2.3 

0.702 

66.4 

1.751 

57.9 

155. 

510. 

135. 

145. 

475. 

45. 

218. 

714. 

-2.0 

0.698 

66.4 

1.746 

61.7 

154. 

504. 

135. 

145. 

476. 

45. 

217. 

711. 

-1.6 

0.693 

66.5 

1.736 

65.5 

153. 

502. 

135. 

145. 

477. 

45. 

216. 

710. 

-1.5 

0.692 

66.5 

1.733 

69.3 

151. 

495. 

135. 

144. 

472. 

45. 

214. 

701. 

-1.4 

0.682 

66.7 

1.725 

73.1 

148. 

485. 

135. 

147. 

482. 

45. 

214. 

701. 

-0.2 

0.679 

66.5 

1.706 

76.9 

145. 

476. 

135. 

145. 

476. 

45. 

210. 

690. 

-0.0 

0.667 

66.8 

1.696 

80.7 

139. 

456. 

135. 

145. 

476. 

45. 

206. 

676. 

1.2 

0.649 

67.1 

1.668 

84.5 

133. 

435. 

135. 

146. 

479. 

45. 

202. 

663. 

2.8 

0.633 

67.3 

1.637 

80.3 

122. 

400. 

135. 

146. 

479. 

45. 

194. 

638. 

5.1 

0.605 

67.8 

1.591 

92.1 

109. 

357. 

135. 

147. 

482. 

45. 

185. 

609. 

8.5 

0.574 

68.3 

1.534 

95.9 

SUCTION SIDE 

89. 

292. 

135. 

151. 

494. 

45. 

174. 

570. 

14.4 

0.539 

68.8 

1.448 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 100% SPEED 

PEAK EFF 

X/B = .13 

PASSAGE NO. 15 



STD DAY RPM = 12470.4, RADIUS = 38.755 CM, PHI = -14.6 DEG, 

STD DAY TTREL 

= 416. DEG K, 

UPSTREAM TTABS 

= 274. DEG 

K 

15.258 IN 


748. DEG R 


493. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

vz~ 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













14.7 

187. 

614. 

105. 

188. 

617. 

60. 

206. 

677. 

7.8 

0.642 

65.9 

1.562 

18.7 

185. 

606. 

105. 

181. 

594. 

60. 

202. 

663. 

6.1 

0.629 

66.7 

1.581 

22.6 

182. 

597. 

105. 

175. 

573. 

60. 

198. 

648. 

4.7 

0.616 

67.4 

1.596 

26.6 

186. 

609. 

105. 

174. 

570. 

60. 

200. 

656. 

2.9 

0.626 

67.4 

1.625 

30.5 

187. 

613. 

105. 

177. 

581 . 

60. 

202. 

663. 

3.8 

0.632 

67.0 

1.616 

34.5 

191. 

626. 

105. 

179. 

586. 

60. 

205. 

674. 

2.9 

0.644 

66.8 

1.634 

38.4 

193. 

633. 

105. 

180. 

590. 

60. 

207. 

681 . 

2.6 

0.652 

66.6 

1.642 

42.4 

197. 

645. 

105. 

181. 

594. 

60. 

211. 

691. 

1.8 

0.664 

66.5 

1.661 

46.4 

199. 

654. 

105. 

183. 

601. 

60. 

213. 

700. 

1.7 

0.673 

66.2 

1.668 

50.3 

199. 

653. 

105. 

183. 

602. 

60. 

213. 

700. 

1.9 

0.673 

66.2 

1.664 

54.3 

202. 

662. 

105. 

186. 

611. 

60. 

216. 

710. 

2.0 

0.683 

65.9 

1.669 

58.2 

202. 

663. 

105. 

186. 

610. 

60. 

216. 

710. 

1.8 

0.684 

65.9 

1.672 

62.2 

203. 

667. 

105. 

187. 

614. 

60. 

218. 

714. 

1.8 

0.688 

65.7 

1.674 

66.2 

204. 

669. 

105. 

187. 

615. 

60. 

218. 

716. 

1.7 

0.690 

65.7 

1.677 

70.1 

205. 

673. 

105. 

189. 

619. 

60. 

220. 

721. 

1.7 

0.695 

65.6 

1.679 

74.1 

210. 

689. 

105. 

191. 

626. 

60. 

224. 

735. 

0.9 

0.712 

65.3 

1.702 

78.0 

212. 

697. 

105. 

192. 

630. 

60. 

226. 

742. 

0.6 

0.720 

65.1 

1.712 

82.0 

214. 

702. 

105. 

190. 

623. 

60. 

226. 

743. 

-0.7 

0.725 

65.3 

1.735 

86.0 

212. 

696. 

105. 

189. 

620. 

60. 

225. 

738. 

-0.4 

0.718 

65.4 

1.727 

89.9 

211. 

691. 

105. 

192. 

629. 

60. 

225. 

737. 

1.0 

0.714 

65.2 

1.701 

93.9 

206. 

676. 

105. 

196. 

642. 

60. 

223. 

731 . 

3.9 

0.702 

64.9 

1.648 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOC IMETER DATA 


857, SPAN 1007 SPEED 

PEAK EFF 

X/B = .26 

PASSAGE NO. 15 



STD DAY RPM = 12470.4, RADIUS = 38.590 CM, PHI = -14.6 DEG, 

STD DAY TTREL 

- 414. DEG K, 

UPSTREAM TTABS 

= 276. DEG 

K 

15.193 IN 


746. DEG R 


497. DEG 

R 


PERCENT GAP 
PRESSURE SIDE 

Cl 

MPS 

Cl 

FPS 

ZETA1 

DEG 

C2 

MPS 

C2 

FPS 

ZETA2 

DEG 

VZ- 

MPS 

CORRECTED 

FPS 

PETA 

DEG 

ABSOLUTE 
MACH NO 

BETA PRIME 
DEG 

RELATIVE 
MACH NO 

8.6 


173. 

566. 

105. 

226. 

742. 

60. 

209. 

686. 

25.5 

0.675 

61 .9 

1.299 

12.6 


173. 

569. 

105. 

219. 

720. 

60. 

207. 

680. 

23.3 

0.662 

62.7 

1.331 

16.7 


173. 

568. 

105. 

212. 

694. 

60. 

204. 

670. 

21.1 

0.646 

63.6 

1.363 

20.7 


173. 

569. 

105. 

209. 

685. 

60. 

203. 

667. 

20.1 

0.641 

63.9 

1.376 

24.8 


174. 

570. 

105. 

196. 

642. 

60. 

199. 

652. 

15.7 

0.620 

65.4 

1 .436 

28.9 


172. 

564. 

105. 

187. 

612. 

60. 

194. 

636. 

13.1 

0.602 

66.4 

1.467 

32.9 


171 . 

561 . 

105. 

177. 

582. 

60. 

190. 

623. 

10.0 

0.588 

67.4 

1.506 

37.0 


170. 

558. 

105. 

167. 

549. 

60. 

185. 

608. 

6.4 

0.575 

68.4 

1.550 

41.0 


170. 

559. 

105. 

167. 

549. 

60. 

186. 

609. 

6.3 

0.575 

68.4 

1.552 

45.1 


172. 

565. 

105. 

169. 

555. 

60. 

188. 

616. 

6.3 

0.582 

68.1 

1.554 

49.2 


174. 

571. 

105. 

171. 

560. 

60. 

190. 

622. 

6.2 

0.588 

67.9 

1.558 

53.2 


180. 

590. 

105. 

173. 

568. 

60. 

195. 

639. 

4.9 

0.606 

67.6 

1.583 

57.3 


184. 

603. 

105. 

176. 

576. 

60. 

198. 

651 . 

4.3 

0.619 

67.2 

1.596 

61.3 


188. 

618. 

105. 

178. 

584. 

60. 

203. 

665. 

3.6 

0.634 

66.9 

1 .614 

65.4 


191 . 

626. 

105. 

181 . 

593. 

60. 

205. 

674. 

3.8 

0.643 

66.6 

1 .616 

69.5 


194. 

636. 

105. 

181. 

593. 

60. 

208. 

681. 

2.7 

0.652 

66.5 

1.636 

73.5 


196. 

642. 

105. 

184. 

604. 

60. 

210. 

690. 

3.3 

0.660 

66.2 

1.631 

77.6 


198. 

650. 

105. 

187. 

612. 

60. 

213. 

698. 

3.3 

0.669 

65.9 

1.635 

01.6 


199. 

654. 

105. 

189. 

621. 

60. 

215. 

705. 

3.9 

0.674 

65.6 

1.629 

85.7 


204. 

669. 

105. 

187. 

612. 

60. 

217. 

712. 

1.4 

0.687 

65.8 

1.674 

89.8 


207. 

679. 

105. 

195. 

640. 

60. 

222. 

730. 

3.4 

0.701 

64.9 

1 .650 

93.8 

SUCTION 

SIDE 

210. 

689. 

105. 

197. 

646. 

60. 

225. 

739. 

3.1 

0.712 

64.7 

1.662 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 100% SPEED 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.423 

CM, PHI 

1! 

1 

-C* 

03 

DEG, 




15.127 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 







6.7 

153. 

501. 

105. 

238. 

780. 

60. 

11.0 

154. 

505. 

105. 

237. 

776. 

60. 

15.2 

157. 

515. 

105. 

236. 

775. 

60. 

19.5 

168. 

552. 

105. 

236. 

775. 

60. 

23.8 

188. 

618. 

105. 

239. 

705. 

60. 

28.0 

192. 

630. 

105. 

236. 

775. 

60. 

32.3 

192. 

630. 

105. 

233. 

765. 

60. 

36.5 

190. 

623. 

105. 

228. 

748. 

60. 

AO. 8 

189. 

620. 

105. 

217. 

713. 

60. 

45.0 

186. 

610. 

105. 

198. 

649. 

60. 

49.3 

182. 

597. 

105. 

178. 

504. 

60. 

53.6 

178. 

584. 

105. 

172. 

564. 

60. 

57.8 

177. 

580. 

105. 

170. 

557. 

60. 

62.1 

176. 

577. 

105. 

169. 

554. 

60. 

66.3 

176. 

576. 

105. 

172. 

563. 

60. 

70.6 

175. 

573. 

105. 

170. 

559. 

60. 

74.8 

175. 

574. 

105. 

173. 

568. 

60. 

79.1 

176. 

579. 

105. 

174. 

572. 

60. 

83.4 

176. 

578. 

105. 

176. 

577. 

60. 

87.6 

176. 

579. 

105. 

178. 

585. 

60. 

91 .9 

SUCTION SIDE 

175. 

575. 

105. 

181. 

595. 

60. 


PEAK EFF 

X/B = .39 

PASSAGE NO. 15 


STD DAY TTREL 

= 413. DEG K, 
744. DEG R 

UPSTREAM TTABS 

= 276. DEG K 
497. DEG R 


VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS FPS 

DEG 

MACH NO 

DEG 

MACH NO 


199. 

654. 

35.2 

0.688 

60.3 

1.146 

200. 

655. 

34.6 

0.685 

60.5 

1.157 

202. 

662. 

33.4 

0.686 

60.5 

1.173 

210. 

689. 

29.6 

0.693 

60.5 

1.232 

226. 

740. 

23.5 

0.722 

60.0 

1 .331 

227. 

745. 

21.5 

0.722 

60.4 

1.364 

226. 

741. 

20.7 

0.716 

60.7 

1.376 

222. 

730. 

19.9 

0.703 

61.4 

1.385 

218. 

714. 

17.1 

0.683 

62.6 

1.425 

208. 

683. 

11.8 

0.648 

64.8 

1.495 

198. 

650. 

6.0 

0.616 

67.0 

1.566 

193. 

633. 

5.1 

0.600 

67.6 

1.572 

191 . 

627. 

4.7 

0.595 

67.9 

1.575 

190. 

624. 

4.7 

0.592 

68.0 

1.573 

191 . 

627. 

5.9 

0.593 

67.7 

1.557 

190. 

623. 

5.8 

0.590 

67.9 

1.558 

191 . 

627. 

6.8 

0.593 

67.6 

1.546 

193. 

632. 

6.7 

0.598 

67.4 

1.549 

193. 

633. 

7.4 

0.599 

67.3 

1.540 

194. 

637. 

8.2 

0.602 

67.0 

1.530 

194. 

638. 

9.9 

0.603 

66.8 

1.507 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED PEAK EFF X/B = .52 PASSAGE NO. 15 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.257 

CM, PHI 

= -14.6 

DEG, 




15.062 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 







24.6 

176. 

576. 

105. 

164. 

539. 

15. 

29.1 

176. 

578. 

105. 

176. 

578. 

15. 

33.6 

174. 

572. 

105. 

169. 

553. 

15. 

38.1 

172. 

564. 

105. 

170. 

559. 

15. 

42.7 

171. 

562. 

105. 

163. 

536. 

15. 

47.2 

170. 

558. 

105. 

161. 

529. 

15. 

51 .7 

170. 

558. 

105. 

158. 

518. 

15. 

56.2 

171. 

562. 

105. 

151. 

497. 

15. 

60.7 

180. 

589. 

105. 

128. 

420. 

15. 

65.2 

192. 

631. 

105. 

124. 

407. 

15. 

69.7 

SUCTION SIDE 

200. 

657. 

105. 

121. 

398. 

15. 


STD DAY TTREL = 

412. DEG K, 
742. DEG R 

UPSTREAM 

ITABS = 276. 
496. 

DEG K 
DEG R 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

.MPS FPS 

DEG 

MACH NO 

DEG 

MACH (JO 


217. 

712. 

28.1 

0.710 

59.7 

1.252 

221. 

724. 

30.0 

0.731 

58.5 

1.222 

217. 

711. 

29.0 

0.714 

59.4 

1.237 

215. 

705. 

29.7 

0.711 

59.5 

1.226 

212. 

697. 

28.6 

0.698 

60.2 

1.242 

211. 

691. 

28.5 

0.691 

60.5 

1.245 

210. 

688. 

27.9 

0.686 

60.8 

1.254 

209. 

687. 

26.5 

0.679 

61.3 

1.274 

211. 

693. 

20.5 

0.668 

62.6 

1.364 

223. 

731. 

17.8 

0.701 

61.7 

1 .412 

230. 

754. 

16.2 

0.722 

61.2 

1 .444 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETF.R DATA 

85% SPAN 100% SPEED PEAK EFF X/B - .65 PASSAGE NO. 15 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.090 

CM, 

PHI = -14.6 

DEG, 




14.996 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 







7.0 

136. 

445. 

105. 

221 . 

725. 

60. 

11.4 

151. 

495. 

105. 

223. 

733. 

60. 

15.9 

161. 

528. 

105. 

222. 

729. 

60. 

20.3 

169. 

553. 

105. 

224. 

735. 

60. 

24.8 

171. 

561. 

105. 

227. 

746. 

60. 

29.3 

172. 

565. 

105. 

233. 

764. 

60. 

33.7 

173. 

568. 

105. 

236. 

775. 

60. 

38.2 

176. 

576. 

105. 

240. 

789. 

60. 

42.6 

179. 

587. 

105. 

244. 

801 . 

60. 

47.1 

184. 

605. 

105. 

250. 

819. 

60. 

51.5 

188. 

618. 

105. 

255. 

837. 

60. 

56.0 

190. 

624. 

105. 

256. 

839. 

60. 

60.4 

192. 

629. 

105. 

253. 

831. 

60. 

64.9 

192. 

631. 

105. 

251. 

822. 

60. 

69.3 

188. 

617. 

105. 

248. 

813. 

60. 

73.8 

184. 

604. 

105. 

243. 

798. 

60. 

78.2 

178. 

584. 

105. 

234. 

767. 

60. 

82.7 

173. 

566. 

105. 

210. 

689. 

60. 

87.1 

SUCTION SIDE 

165. 

540. 

105. 

200. 

655. 

60. 


STD DAY TTREL = 411. DEG K, UPSTREAM TTABS = 273. DEG K 

740. DEG R 492. DEG R 


VZ— CORRECTED 

RETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS FPS 

DEG 

MACH NO 

DEG 

MACH NO 


182. 

596. 

37.5 

0.642 

62.4 

1.110 

194. 

635. 

32.6 

0.654 

61.9 

1 .179 

200. 

657. 

28.6 

0.658 

61 .9 

1.237 

207. 

678. 

26.3 

0.670 

61.6 

1.271 

210. 

688. 

26.4 

0.680 

61.2 

1 .271 

213. 

69 7. 

27.4 

0.693 

60.4 

1.257 

214. 

704. 

27.9 

0.702 

60.0 

1.249 

218. 

715. 

28.1 

0.714 

59.4 

1.246 

222. 

727. 

27.9 

0.726 

58.9 

1 .251 

228. 

74 7. 

27.4 

0.744 

58.2 

1.260 

233. 

763. 

27.5 

0.760 

57.4 

1.262 

234. 

768. 

27.0 

0.764 

57.4 

1.270 

234. 

769. 

26.0 

0.760 

57.7 

1.287 

234. 

767. 

25.1 

0.755 

58.1 

1.301 

230. 

754. 

25.8 

0.744 

58.4 

1.287 

225. 

738. 

26.0 

0.729 

59.0 

1.283 

217. 

712. 

25.6 

0.702 

60.3 

1.285 

204. 

670. 

20.8 

0.646 

63.3 

1 .351 

195. 

638. 

20.6 

0.615 

64.7 

1.350 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 

85% SPAN 1007, SPEED PEAK EFF X/D = .78 PASSAGE NO. 15 


STD DAY RPM = 

12470.4, 

RADIUS 

= 37.925 

CM, 

PHI = -14.6 

DEG, 

STD DAY 

TTREL = 

410. DEG K, 

UPSTREAM 

TTABS = 274. 

DEG K 




14.931 

IN 





738. DEG R 


493. 

DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













2.6 

217. 

713. 

60. 

254. 

834. 

15. 

120. 

394. 

63.2 

0.696 

64.3 

0.742 

6.9 

217. 

712. 

60. 

211. 

691. 

15. 

151. 

496. 

50.4 

0.643 

63.4 

0.932 

11.1 

217. 

711. 

60. 

184. 

605. 

15. 

170. 

557. 

41.5 

0.630 

63.0 

1.054 

15.4 

218. 

714. 

60. 

180. 

589. 

15. 

175. 

573. 

39.5 

0.632 

62.8 

1.081 

19.6 

218. 

716. 

60. 

177. 

581 . 

15. 

177. 

582. 

38.4 

0.634 

62.7 

1.095 

23.8 

219. 

720. 

60. 

180. 

589. 

15. 

177. 

582. 

38.9 

0.637 

62.5 

1.088 

28.1 

223. 

730. 

60. 

181 . 

594. 

15. 

180. 

592. 

38.6 

0.646 

62.0 

1.090 

32.3 

226. 

743. 

60. 

184. 

604. 

15. 

184. 

603. 

38.5 

0.657 

61.4 

1.089 

36.6 

229. 

751. 

60. 

180. 

589. 

15. 

191 . 

625. 

36.2 

0.665 

61 .0 

1.120 

40.8 

230. 

756. 

60. 

169. 

553. 

15. 

201. 

658. 

32.0 

0.675 

60.7 

1.182 

45.0 

233. 

765. 

60. 

157. 

516. 

15. 

213. 

698. 

27.4 

0.694 

60.3 

1.252 

49.3 

242. 

793. 

60. 

163. 

535. 

15. 

220. 

723. 

27.4 

0.720 

59.1 

1.254 

53.5 

246. 

808. 

60. 

168. 

551 . 

15. 

223. 

733. 

28.0 

0.732 

58.5 

1.246 

57.8 

252. 

826. 

60. 

173. 

567. 

15. 

227. 

746. 

28.3 

0.747 

57.8 

1.242 

62.0 

256. 

840. 

60. 

178. 

584. 

15. 

230. 

753. 

29.0 

0.758 

57.2 

1.231 

66.2 

262. 

858. 

60. 

183. 

599. 

15. 

234. 

768. 

29.3 

0.773 

56.4 

1.229 

70.5 

266. 

874. 

60. 

187. 

615. 

15. 

237. 

779. 

29.7 

0.787 

55.7 

1.223 

74.7 

266. 

872. 

60. 

190. 

623. 

15. 

235. 

770. 

30.6 

0.782 

55.8 

1.207 

79.0 

265. 

870. 

60. 

193. 

632. 

15. 

232. 

761. 

31.6 

0.778 

55.8 

1.190 

83.2 

262. 

860. 

60. 

186. 

611. 

15. 

232. 

762. 

30.3 

0.772 

56.3 

1.212 

87.5 

259. 

851. 

60. 

187. 

615. 

15. 

227. 

746. 

31.3 

0.762 

56.6 

1.194 

91.7 

257. 

843. 

60. 

190. 

623. 

15. 

222. 

729. 

32.6 

0.751 

57.0 

1.172 


SUCTION SIDE 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOC IMETER DATA 






85% SPAN 

100% 

SPEED 

PEAK 

EFF X/B - .91 


PASSAGE 

NO. 15 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 37.757 

CM, 

PHI = -14 

.6 DEG, 

STD DAY TTREL = 

409. DEG 

K, 

UPSTREAM TTABS = 

274. DEG K 





14.865 

IN 





736. DEG 

R 



493. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— 

CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 














6.4 


221. 

725. 

60. 

215. 

706. 

15. 

154. 

504. 

50.7 


0.655 

62.6 

0.919 

10.4 


219. 

718. 

60. 

196. 

644. 

15. 

164. 

539. 

45.0 


0.639 

62.7 

1.000 

14.4 


219. 

720. 

60. 

193. 

634. 

15. 

167. 

549. 

43.8 


0.639 

62.5 

1.016 

18.4 


220. 

723. 

60. 

191. 

628. 

15. 

170. 

558. 

42.9 


0.641 

62.4 

1.028 

22.4 


222. 

727. 

60. 

189. 

621. 

15. 

173. 

568. 

41 .8 


0.644 

62.1 

1.042 

26.4 


222. 

728. 

60. 

187. 

613. 

15. 

175. 

575. 

40.8 


0.644 

62.1 

1.055 

30.4 


222. 

729. 

60. 

185. 

608. 

15. 

177. 

580. 

40.2 


0.645 

62.0 

1.064 

34.4 


223. 

730. 

60. 

185. 

607. 

15. 

178. 

583. 

40.0 


0.646 

61.9 

1.066 

38.4 


224. 

734. 

60. 

182. 

596. 

15. 

182. 

596. 

38.4 


0.650 

61.7 

1.087 

42.4 


225. 

738. 

60. 

180. 

590. 

15. 

185. 

606. 

37.4 


0.653 

61.5 

1.100 

46.4 


226. 

742. 

60. 

182. 

597. 

15. 

185. 

607. 

37.8 


0.657 

61 .3 

1.094 

50.4 


228. 

747. 

60. 

188. 

616. 

15. 

183. 

600. 

39.4 


0.661 

61.1 

1.070 

54.4 


228. 

749. 

60. 

192. 

631. 

15. 

180. 

592. 

40.8 


0.662 

61.1 

1.050 

58.4 


229. 

751. 

60. 

191. 

626. 

15. 

182. 

598. 

40.1 


0.664 

61.0 

1.060 

62.4 


230. 

753. 

60. 

183. 

602. 

15. 

189. 

618. 

37.4 


0.666 

60.8 

1.098 

66.4 


234. 

769. 

60. 

175. 

573. 

15. 

202. 

662. 

33.1 


0.685 

60.0 

1.160 

70.4 


243. 

798. 

60. 

180. 

590. 

15. 

210. 

690. 

32.6 


0.712 

58.8 

1.167 

74.4 


250. 

819. 

60. 

188. 

617. 

15. 

213. 

700. 

33.7 


0.728 

57.8 

1.149 

78.4 


258. 

847. 

60. 

197. 

645. 

15. 

219. 

719. 

34.4 


0.752 

56.6 

1.138 

82.4 


264. 

866. 

60. 

202. 

663. 

15. 

223. 

733. 

34.7 


0.768 

55.7 

1.133 

86.4 


269. 

881. 

60. 

205. 

673. 

15. 

227. 

746. 

34.6 


0.782 

55.0 

1.135 

90.4 


271. 

890. 

60. 

208. 

683. 

15. 

229. 

752. 

34.9 


0.789 

54.6 

1.130 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 100% SPEED 

PEAK EEF 

O 

II 

CO 

X 

PASSAGE NO. 15 



STD DAY RPM = 12470.4, RADIUS = 37.643 CM, PHI = -14.6 DEG, 

STD DAY TTREL 

= 408. DEG K, 

UPSTREAM TTABS 

= 274. DEG 

K 

14.820 IN 


735. DEG R 


494. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













11.7 

115. 

376. 

105. 

205. 

672. 

15. 

168. 

550. 

45.8 

0.659 

61 .5 

0.979 

15.5 

123. 

402. 

105. 

197. 

645. 

15. 

173. 

569. 

43.1 

0.655 

61.5 

1 .017 

19.3 

123. 

405. 

105. 

194. 

635. 

15. 

174. 

569. 

42.5 

0.651 

61 .7 

1 .027 

23.1 

126. 

413. 

105. 

192. 

631. 

15. 

176. 

576. 

41.8 

0.653 

61.5 

1 .036 

26.9 

123. 

403. 

105. 

191 . 

628. 

15. 

172. 

565. 

42.3 

0.645 

62.0 

1.031 

30.7 

126. 

413. 

105. 

185. 

607. 

15. 

174. 

570. 

40.8 

0.638 

62.3 

1.054 

34.5 

130. 

428. 

105. 

185. 

606. 

15. 

178. 

584. 

39.8 

0.646 

61.8 

1.065 

38.3 

129. 

422. 

105. 

185. 

608. 

15. 

176. 

579. 

40.2 

0.644 

62.0 

1.060 

42.1 

133. 

436. 

105. 

186. 

611. 

15. 

181 . 

594. 

39.5 

0.654 

61.4 

1 .068 

45.9 

135. 

443. 

105. 

187. 

614. 

15. 

183. 

601. 

39.2 

0.660 

61.0 

1.070 

49.7 

134. 

441. 

105. 

186. 

611. 

15. 

182. 

599. 

39.2 

0.657 

61.2 

1.071 

53.5 

141. 

461. 

105. 

182. 

597. 

15. 

187. 

615. 

37.3 

0.662 

61.0 

1.097 

57.3 

141. 

463. 

105. 

182. 

598. 

15. 

188. 

617. 

37.3 

0.663 

60.9 

1 .098 

61.1 

136. 

446. 

105. 

186. 

610. 

15. 

184. 

603. 

38.8 

0.660 

61 .1 

1.076 

64.9 

140. 

459. 

105. 

186. 

609. 

15. 

188. 

616. 

38.0 

0.667 

60.7 

1 .086 

68.7 

140. 

460. 

105. 

189. 

621. 

15. 

189. 

620. 

38.5 

0.675 

60.2 

1.078 

72.5 

141. 

462. 

105. 

183. 

600. 

15. 

188. 

616. 

37.4 

0.664 

60.8 

1.095 

76.3 

145. 

476. 

105. 

186. 

609. 

15. 

193. 

633. 

37.0 

0.678 

60.1 

1.099 

80.1 

143. 

468. 

105. 

194. 

636. 

15. 

193. 

632. 

38.7 

0.689 

59.5 

1.073 

83.9 

139. 

456. 

105. 

203. 

665. 

15. 

191. 

628. 

40.6 

0.699 

58.9 

1.043 

87.7 

137. 

448. 

105. 

206. 

677. 

15. 

190. 

623. 

41.5 

0.702 

58.8 

1.028 

91.5 

130. 

425. 

105. 

213. 

699. 

15. 

185. 

606. 

43.7 

0.703 

58.8 

0.996 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED PEAK EFF X/B = 1.1 PASSAGE NO. 15 


STD DAY RPH = 

12470.4, 

RADIUS 

= 37.516 
14.770 

CM, 

IN 

PHI = -14.6 

DEG, 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 

2.7 

225. 

738. 

60. 

267. 

876. 

15. 

6.5 

227. 

745. 

60. 

244. 

799. 

15. 

10.3 

231. 

757. 

60. 

207. 

678. 

15. 

14.1 

230. 

754. 

60. 

201. 

658. 

15. 

17.9 

230. 

753. 

60. 

200. 

657. 

15. 

21.7 

229. 

7 51. 

60. 

198. 

649. 

15. 

25.5 

227. 

744. 

60. 

196. 

643. 

15. 

29.3 

226. 

741. 

60. 

194. 

636. 

15. 

33.1 

226. 

742. 

60. 

194. 

636. 

15. 

36.9 

226. 

742. 

60. 

193. 

633. 

15. 

40.7 

227. 

746. 

60. 

191. 

628. 

15. 

44.5 

227. 

746. 

60. 

192. 

630. 

15. 

48.3 

228. 

749. 

60. 

193. 

634. 

15. 

52.1 

229. 

750. 

60. 

191. 

627. 

15. 

55.9 

229. 

751. 

60. 

192. 

629. 

15. 

59.7 

230. 

753. 

60. 

194. 

636. 

15. 

63.5 

230. 

756. 

60. 

194. 

638. 

15. 

67.3 

231. 

757. 

60. 

196. 

643. 

15. 

71.1 

230. 

754. 

60. 

191. 

627. 

15. 

74.9 

232. 

761. 

60. 

194. 

635. 

15. 

78.7 

236. 

775. 

60. 

202. 

664. 

15. 

82.5 

238. 

782. 

60. 

206. 

675. 

15. 

86.3 

241. 

791. 

60. 

209. 

686. 

15. 

90.1 

245. 

805. 

60. 

214. 

703. 

15. 

93.9 

254. 

834. 

60. 

226. 

740. 

15. 

97.7 

SUCTION SIDE 

241. 

791. 

60. 

271. 

888. 

15. 


STD DAY TTREL = 

407. DEG K, 

UPSTREAM TTABS = 276. 

DEG K 


733. DEG R 


497. 

DEG R 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS FPS 

DEG 

MACH NO 

DEG 

MACH NO 


121. 

397. 

64.2 

0.724 

62.5 

0.701 

141. 

462. 

57.3 

0.693 

61.7 

0.807 

173. 

567. 

44.9 

0.670 

60.7 

0.984 

176. 

577. 

43.2 

0.666 

60.8 

1 .010 

176. 

576. 

43.2 

0.665 

60.8 

1.010 

177. 

579. 

42.5 

0.663 

60.9 

1 .020 

175. 

574. 

42.5 

0.657 

61 .3 

1 .021 

175. 

575. 

42.1 

0.654 

61.4 

1 .029 

176. 

5 76. 

42.0 

0.655 

61.3 

1 .030 

176. 

578. 

41.7 

0.655 

61.3 

1.034 

179. 

587. 

40.8 

0.658 

61.1 

1 .046 

179. 

586. 

41.0 

0.658 

61.1 

1 .043 

179. 

587. 

41.1 

0.660 

61.0 

1.040 

181. 

594. 

40.3 

0.661 

60.9 

1.051 

181 . 

594. 

40.5 

0.662 

60.9 

1 .049 

180. 

591. 

41.0 

0.664 

60.8 

1 .041 

181 . 

594. 

41.0 

0.666 

60.7 

1.041 

180. 

592. 

41.4 

0.667 

60.6 

1.035 

183. 

599. 

40.0 

0.665 

60.7 

1.055 

184. 

603. 

40.2 

0.671 

60.4 

1.051 

183. 

602. 

42.0 

0.683 

59.7 

1.023 

184. 

604. 

42.4 

0.689 

59.4 

1.014 

185. 

608. 

42.8 

0.697 

59.0 

1.008 

188. 

616. 

43.2 

0.710 

58.3 

0.998 

192. 

629. 

44.3 

0.735 

56.8 

0.976 

141. 

462. 

60.4 

0.749 

58.9 

0.734 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 






85% 

SPAN 

95% SPEED 

PEAK 

EFF X/B = -.3 

PASSAGE 

NO. 15 



STD DAY 

RPM = 

11846.9, 

RADIUS 

= 39.306 

CM, 

PHI = -14.6 

DEG, 

STD DAY TTREL = 

407. DEG K, 

UPSTREAM 

TTABS = 

273. 

DEG K 





15.475 

IN 





732. DEG R 



492. 

DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ--I 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 



MRS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 


MACH NO 

PRESSURE 

: SIDE 














2.0 


85. 

280. 

135. 

98. 

322. 

45. 

133. 

437. 

4.0 

0.409 

73.9 


1.475 

5.8 


78. 

257. 

135. 

97. 

317. 

45. 

127. 

417. 

6.0 

0.389 

74.5 


1.452 

9.6 


74. 

243. 

135. 

97. 

317. 

45. 

124. 

407. 

7.5 

0.380 

74.8 


1.436 

13.4 


69. 

226. 

135. 

95. 

312. 

45. 

119. 

391. 

9.1 

0.365 

75.3 


1.420 

17.2 


67. 

221. 

135. 

94. 

310. 

45. 

118. 

386. 

9.5 

0.360 

75.5 


1.416 

21.0 


70. 

230. 

135. 

96. 

315. 

45. 

121. 

396. 

8.9 

0.370 

75.1 


1.422 

24.8 


78. 

256. 

135. 

98. 

321 . 

45. 

128. 

419. 

6.4 

0.391 

74.4 


1.448 

28.6 


94. 

308. 

135. 

104. 

340. 

45. 

143. 

470. 

2.8 

0.442 

72.9 


1.497 

32.4 


114. 

375. 

135. 

109. 

356. 

45. 

162. 

531. 

-1.5 

0.506 

71.2 


1.571 

36.2 


118. 

387. 

135. 

112. 

368. 

45. 

167. 

548. 

-1.4 

0.523 

70.7 


1.579 

40.0 


116. 

379. 

135. 

111. 

365. 

45. 

165. 

540. 

-1.1 

0.514 

70.9 


1.570 

43.8 


114. 

373. 

135. 

112. 

367. 

45. 

164. 

537. 

-0.5 

0.511 

70.9 


1.561 

47.6 


114. 

373. 

135. 

112. 

368. 

45. 

164. 

538. 

-0.4 

0.511 

70.9 


1.561 

51.4 


113. 

370. 

135. 

112. 

368. 

45. 

163. 

536. 

-0.2 

0.509 

70.9 


1.557 

55.2 


112. 

366. 

135. 

112. 

369. 

45. 

163. 

534. 

0.2 

0.506 

71.0 


1.551 

59.0 


115. 

377. 

135. 

113. 

370. 

45. 

165. 

542. 

-0.5 

0.516 

70.8 


1.565 

62.8 


115. 

377. 

135. 

113. 

372. 

45. 

166. 

544. 

-0.4 

0.517 

70.7 


1.563 

66.6 


115. 

377. 

135. 

113. 

370. 

45. 

165. 

542. 

-0.5 

0.516 

70.8 


1.565 

70.4 


112. 

368. 

135. 

114. 

374. 

45. 

164. 

539. 

0.5 

0.511 

70.8 


1.551 

74.2 


113. 

372. 

135. 

113. 

370. 

45. 

164. 

539. 

-0.2 

0.512 

70.8 


1.558 

78.0 


111. 

363. 

135. 

114. 

373. 

45. 

163. 

534. 

0.8 

0.506 

70.9 


1.545 

81.8 


109. 

356. 

135. 

112. 

369. 

45. 

160. 

526. 

1.0 

0.498 

71.1 


1.539 

85.6 


106. 

348. 

135. 

109. 

356. 

45. 

156. 

51 1. 

0.7 

0.483 

71.7 


1.536 

89.4 


100. 

328. 

135. 

106. 

347. 

45. 

149. 

490. 

1.6 

0.462 

72.3 


1.517 

93.2 


97. 

318. 

135. 

104. 

341. 

45. 

146. 

478. 

2.0 

0.450 

72.7 


1.509 

97.0 


93. 

304. 

135. 

102. 

334. 

45. 

141. 

463. 

2.7 

0.435 

73.1 


1.496 


SUCTION SIDE 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 

85% SPAN 95% SPEED PEAK EFF X/B = -.1 PASSAGE NO. 15 


STD DAY RPM = 11846.9, 

RADIUS = 39.050 

□4, PHI = -14.6 DEG, 

STD DAY TTREL = 405. DEG K, 

UPSTREAM TTABS = 273. DEG 

K 


15.374 

IN 

729. DEG R 

491. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ — 1 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH HO 

PRESSURE SIDE 

2.4 

134. 

440. 

135. 

130. 

428. 

45. 

192. 

631. 

-0.8 

0.606 

67.8 

1.606 

6.2 

133. 

437. 

135. 

131. 

429. 

45. 

192. 

629. 

-0.5 

0.604 

67.8 

1.601 

10.0 

136. 

445. 

135. 

131. 

429. 

45. 

194. 

635. 

-1.0 

0.61 1 

67.7 

1 .612 

13.8 

138. 

453. 

135. 

132. 

434. 

45. 

196. 

645. 

-1.2 

0.622 

67.4 

1.620 

17.6 

143. 

468. 

135. 

133. 

435. 

45. 

200. 

656. 

-2.1 

0.636 

67.2 

1 .640 

21.4 

150. 

492. 

135. 

135. 

443. 

45. 

207. 

680. 

-3.0 

0.663 

66.6 

1 .669 

25.2 

159. 

521. 

135. 

135. 

444. 

45. 

214. 

701. 

-4.6 

0.691 

66.2 

1 .710 

29.0 

156. 

512. 

135. 

134. 

440. 

45. 

211. 

692. 

-4.3 

0.680 

66.5 

1.700 

32.8 

155. 

508. 

135. 

136. 

445. 

45. 

211. 

693. 

-3.8 

0.679 

66.4 

1.691 

36.6 

153. 

501. 

135. 

134. 

438. 

45. 

208. 

682. 

-3.8 

0.669 

66.7 

1.685 

40.4 

153. 

502. 

135. 

134. 

438. 

45. 

208. 

683. 

-3.9 

0.670 

66.7 

1.686 

44.2 

147. 

482. 

135. 

135. 

442. 

45. 

205. 

672. 

-2.5 

0.653 

66.8 

1.656 

48.0 

140. 

458. 

135. 

131. 

430. 

45. 

197. 

645. 

-1.8 

0.624 

67.5 

1.629 

51.8 

126. 

415. 

135. 

130. 

425. 

45. 

186. 

610. 

0.7 

0.583 

68.3 

1.574 

55.6 

116. 

379. 

135. 

127. 

418. 

45. 

177. 

579. 

2.8 

0.549 

69.0 

1.531 

59.4 

106. 

348. 

135. 

123. 

404. 

45. 

167. 

547. 

4.3 

0.515 

70.0 

1.500 

63.2 

87. 

286. 

135. 

119. 

389. 

45. 

150. 

491. 

8.7 

0.460 

71.5 

1.434 

67.0 

79. 

258. 

135. 

114. 

375. 

45. 

140. 

460. 

10.5 

0.431 

72.5 

1.409 

78.4 

86. 

283. 

135. 

117. 

385. 

45. 

148. 

485. 

8.7 

0.455 

71.7 

1.432 

82.2 

112. 

366. 

135. 

127. 

416. 

45. 

173. 

568. 

3.7 

0.537 

69.3 

1.516 

86.0 

127. 

418. 

135. 

124. 

408. 

45. 

183. 

600. 

-0.7 

0.575 

68.8 

1.587 

89.8 

127. 

418. 

135. 

124. 

407. 

45. 

183. 

600. 

-0.8 

0.574 

68.8 

1.588 

93.6 

127. 

416. 

135. 

125. 

409. 

45. 

183. 

600. 

-0.5 

0.574 

68.8 

1.584 

97.4 

126. 

412. 

135. 

126. 

412. 

45. 

183. 

599. 

-0.0 

0.572 

68.7 

1.577 


SUCTION SIDE 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOT. IMETER DATA 






85% SPAN 9 5% 

SPEED 

PEAK 

EEF X/B 

= 0.0 

PASSAGE MO. 15 




STD DAY 

RPM = 

1 1846.9, 

RADIUS 

= 38.923 

CM, PHI = -14. 

.6 DEG, 

STD DAY 

TTREL = 

404. DEG 

K, 

upstream 

TTABS = 

273. 

DEG K 





15.324 

IN 





728. DEG 

R 



491 . 

DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

02 

ZETA2 

VZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 


MACH MO 

PRESSURE 

SIDE 















4.7 


138. 

452. 

135. 

130. 

428. 

45. 

195. 

640. 

-1.6 


0.617 

67.6 


1.617 

8.5 


139. 

457. 

135. 

136. 

446. 

45. 

200. 

656. 

-0.7 


0.632 

66.9 


1.614 

12.3 


134. 

440. 

135. 

135. 

442. 

45. 

195. 

641 . 

0.1 


0.615 

67.3 


1.593 

16.1 


134. 

440. 

135. 

136. 

445. 

45. 

196. 

643. 

0.3 


0.617 

67.2 


1.591 

19.9 


138. 

453. 

135. 

136. 

447. 

45. 

199. 

654. 

-0.4 


0.629 

67.0 


1.608 

23.7 


137. 

448. 

135. 

137. 

450. 

45. 

199. 

653. 

0.1 


0.627 

66.9 


1.600 

27.5 


138. 

453. 

135. 

136. 

447. 

45. 

199. 

654. 

-0.4 


0.629 

67.0 


1.608 

31.3 


138. 

453. 

135. 

137. 

449. 

45. 

200. 

656. 

-0.3 


0.631 

66.9 


1.607 

35.1 


141. 

464. 

135. 

138. 

452. 

45. 

203. 

666. 

-0.8 


0.642 

66.6 


1.620 

38.9 


140. 

459. 

135. 

138. 

453. 

45. 

202. 

663. 

-0.4 


0.639 

66.7 


1.613 

42.7 


147. 

481. 

135. 

141. 

462. 

45. 

209. 

685. 

-1.2 


0.664 

66.1 


1.639 

46.5 


158. 

518. 

135. 

137. 

448. 

45. 

214. 

702. 

-4.1 


0.691 

66.1 


1.699 

50.3 


155. 

508. 

135. 

139. 

457. 

45. 

214. 

701 . 

-3.0 


0.686 

65.9 


1.679 

54.1 


158. 

519. 

135. 

139. 

455. 

45. 

216. 

708. 

-3.8 


0.696 

65.8 


1.696 

57.9 


151. 

495. 

135. 

140. 

459. 

45. 

211. 

693. 

-2.2 


0.675 

66.0 


1.660 

61.7 


151. 

495. 

135. 

140. 

459. 

45. 

211. 

693. 

-2.2 


0.675 

66.0 


1.660 

65.5 


149. 

488. 

135. 

139. 

456. 

45. 

209. 

686. 

-1.9 


0.667 

66.2 


1.652 

69.3 


145. 

476. 

135. 

140. 

460. 

46. 

207. 

680. 

-1.0 


0.658 

66.2 


1.633 

73.1 


149. 

488. 

135. 

148. 

484. 

45. 

215. 

706. 

-0.2 


0.684 

65.3 


1.637 

76.9 


147. 

482. 

135. 

148. 

485. 

45. 

214. 

703. 

0.2 


0.679 

65.3 


1.628 

80.7 


146. 

478. 

135. 

149. 

488. 

45. 

214. 

702. 

0.6 


0.678 

65.3 


1 .621 

84.5 


122. 

400. 

135. 

149. 

489. 

45. 

197. 

646. 

5.7 


0.613 

66.3 


1.516 

88.3 


134. 

440. 

135. 

144. 

473. 

45. 

202. 

664. 

2.1 


0.635 

66.3 


1.577 

92.1 


136. 

446. 

135. 

143. 

469. 

45. 

203. 

665. 

1.4 


0.637 

66.3 


1.587 

95.9 


125. 

409. 

135. 

132. 

434. 

45. 

187. 

613. 

1.7 


0.583 

68.0 


1.556 

99.7 


104. 

341. 

135. 

124. 

408. 

45. 

166. 

544. 

5.1 


0.512 

69.9 


1 .484 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 95% SPEED PEAK EFF X/B = .26 PASSAGE NO. 15 


STD DAY RPM = 

11846.9, 

RADIUS 

= 38.590 
15.193 

CM, 

IN 

PHI = -14. 

.6 DEG, 

STD DAY 

TTREL = 

402. DEG K, 
724. DEG R 

UPSTREAM 

TTABS = 

271. DEG K 
488. DEG R 

PERCENT GAP 

Cl 

Cl 

7.ETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

EPS 

DEG 

MPS 

FPS 

DEG 

MPS 

EPS 

DEG 

MACH NO 

DEG 

MACH MO 

PRESSURE SIDE 

8.6 

218. 

716. 

60. 

191 . 

626. 

15. 

168. 

552. 

43.3 

0.640 

61.5 

0.991 

12.6 

217. 

711. 

60. 

190. 

622. 

15. 

167. 

548. 

43.3 

0.636 

61.8 

0.992 

16.7 

215. 

705. 

60. 

197. 

645. 

15. 

159. 

523. 

46.4 

0.634 

62.2 

0.953 

20.7 

214. 

703. 

60. 

201. 

660. 

15. 

155. 

509. 

48.1 

0.636 

62.3 

0.930 

24.8 

209. 

685. 

60. 

201. 

658. 

15. 

148. 

485. 

49.7 

0.623 

63.3 

0.915 

28.9 

208. 

681. 

60. 

201. 

658. 

15. 

146. 

479. 

50.1 

0.621 

63.6 

0.911 

32.9 

202. 

663. 

60. 

193. 

632. 

15. 

144. 

473. 

49.2 

0.603 

64.5 

0.931 

37.0 

197. 

647. 

60. 

185. 

606. 

15. 

143. 

469. 

48.0 

0.587 

65.2 

0.953 

41 .0 

189. 

620. 

60. 

165. 

540. 

15. 

146. 

480. 

43.0 

0.557 

66.2 

1.023 

45.1 

168. 

550. 

60. 

111. 

364 . 

15. 

155. 

509. 

26.3 

0.505 

68.2 

1.228 

49.2 

169. 

554. 

105. 

159. 

522. 

60. 

183. 

601 . 

3.4 

0.570 

68.0 

1.517 

53.2 

170. 

558. 

105. 

161. 

529. 

60. 

185. 

606. 

3.8 

0.575 

67.7 

1.514 

57.3 

173. 

568. 

105. 

164. 

539. 

60. 

188. 

617. 

3.9 

0.586 

67.3 

1.518 

61.3 

174. 

571. 

105. 

166. 

543. 

60. 

189. 

621. 

4.0 

0.590 

67.2 

1.518 

65.4 

180. 

591. 

105. 

168. 

552. 

60. 

195. 

639. 

2.8 

0.609 

66.8 

1.543 

69.5 

181. 

593. 

105. 

170. 

559. 

60. 

196. 

643. 

3.4 

0.613 

66.5 

1.537 

73.5 

184. 

604. 

105. 

173. 

568. 

60. 

200. 

655. 

3.3 

0.624 

66.2 

1.545 

77.6 

188. 

616. 

105. 

175. 

574. 

60. 

203. 

666. 

2.6 

0.636 

65.9 

1.559 

81 .6 

190. 

623. 

105. 

179. 

587. 

60. 

206. 

676. 

3.4 

0.646 

65.5 

1.553 

85.7 

195. 

641. 

105. 

180. 

589. 

60. 

210. 

690. 

1.7 

0.663 

65.3 

1.586 

89.8 

198. 

648. 

105. 

182. 

598. 

60. 

213. 

698. 

2.0 

0.671 

65.0 

1.587 

93.8 

SUCTION SIDE 

205. 

673. 

105. 

185. 

607. 

60. 

219. 

720. 

0.4 

0.697 

64.6 

1.624 



APPENDIX D (Cont’d) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 

9 5% SPEED 

PEAK 

EFF 

X/B = .39 

PASSAGE 

NO. 15 



STD DAY RPM = 11846.9, RADIUS = 38.423 CM, 

PHI = -14.6 

DEG, 

STD 

DAY TTREL = 401 . 

DEG K, 

UPSTREAM TTABS 

= 271 . DEG 

K 

15.127 IN 




722. 

DEG R 


488. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATI' 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH 1 

PRESSURE SIDE 













5.2 

219. 

717. 

60. 

166. 

543. 

15. 

187. 

614. 

34.1 

0.643 

61.1 

1.113 

9.4 

219. 

719. 

60. 

166. 

544. 

15. 

188. 

616. 

34.0 

0.645 

61 .0 

1 .114 

13.5 

220. 

721 . 

60. 

167. 

547. 

15. 

188. 

617. 

34.2 

0.646 

60.9 

1.111 

17.6 

222. 

729. 

60. 

172. 

564. 

15. 

188. 

616. 

35.4 

0.652 

60.6 

1.094 

21.8 

223. 

731. 

60. 

175. 

575. 

15. 

186. 

610. 

36.4 

0.653 

60.5 

1 .079 

25.9 

225. 

738. 

60. 

181. 

593. 

15. 

185. 

60 7. 

37.8 

0.659 

60.2 

1.059 

30.0 

221. 

726. 

60. 

182. 

598. 

15. 

179. 

587. 

39.4 

0.648 

60.8 

1 .039 

34.2 

222. 

729. 

60. 

183. 

599. 

15. 

180. 

590. 

39.2 

0.650 

60.6 

1 .041 

38.3 

221. 

725. 

60. 

186. 

610. 

15. 

176. 

576. 

40.8 

0.647 

60.8 

1.020 

42.5 

220. 

722. 

60. 

187. 

615. 

15. 

173. 

568. 

41.6 

0.645 

61.0 

1.009 

46.6 

220. 

723. 

60. 

192. 

630. 

15. 

170. 

559. 

43.1 

0.647 

61 .0 

0.988 

59.0 

187. 

615. 

60. 

182. 

598. 

15. 

131. 

430. 

50.6 

0.565 

66.9 

0.931 

63.1 

186. 

609. 

60. 

173. 

568. 

15. 

135. 

444. 

47.7 

0.554 

66.9 

0.968 

67.3 

125. 

410. 

105. 

177. 

580. 

60. 

158. 

518. 

30.0 

0.526 

67.1 

1.179 

71.4 

148. 

484. 

105. 

160. 

525. 

60. 

168. 

551. 

13.1 

0.520 

68.4 

1.377 

75.6 

160. 

526. 

105. 

162. 

530. 

60. 

178. 

583. 

8.0 

0.550 

67.9 

1.447 

79.7 

161. 

528. 

105. 

164. 

537. 

60. 

179. 

588. 

8.7 

0.554 

67.6 

1.440 

83.8 

164. 

539. 

105. 

165. 

542. 

60. 

182. 

597. 

7.9 

0.564 

67.4 

1.453 

88.0 

161. 

528. 

105. 

167. 

548. 

60. 

180. 

592. 

10.1 

0.558 

67.3 

1.424 

92.1 

SUCTION SIDE 

169. 

555. 

105. 

170. 

558. 

60. 

188. 

615. 

7.9 

0.581 

66.7 

1.459 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 95% SPEED PEAK EFF X/B = .52 PASSAGE NO. 15 


STD DAY RPM = 11846.9, 

RADIUS = 38.257 

CM, 

PHI * -14.6 DEG, STD DAY TTREL = 401. 

DEG K, 

UPSTREAM TTABS = 271. DEG 

K 


15.062 

IN 

721. 

DEG R 

488. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7.ETA2 

VZ~ 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













6.6 

213. 

700. 

60. 

148. 

484. 

15. 

193. 

633. 

28.7 

0.636 

61.6 

1.182 

11.1 

215. 

706. 

60. 

147. 

482. 

15. 

196. 

643. 

28.0 

0.643 

61.3 

1.192 

15.6 

216. 

710. 

60. 

149. 

488. 

15. 

196. 

644. 

28.4 

0.646 

61 .2 

1.187 

20.1 

219. 

720. 

60. 

152. 

500. 

15. 

198. 

649. 

29.0 

0.654 

60.7 

1.179 

24.6 

222. 

729. 

60. 

155. 

500. 

15. 

200. 

656. 

29.2 

0.662 

60.3 

1.177 

29.1 

225. 

738. 

60. 

162. 

530. 

15. 

199. 

653. 

30.9 

0.666 

60.0 

1 .152 

38.1 

232. 

760. 

60. 

171. 

562. 

15. 

201 . 

661 . 

32.6 

0.683 

59.0 

1 .126 

42.7 

233. 

765. 

60. 

174. 

572. 

15. 

201. 

660. 

33.3 

0.687 

58.7 

1.116 

47.2 

229. 

752. 

60. 

176. 

579. 

15. 

194. 

637. 

35.1 

0.673 

59.3 

1.091 

51.7 

226. 

740. 

60. 

180. 

590. 

15. 

187. 

612. 

37.3 

0.661 

59.9 

1.061 

56.2 

225. 

737. 

60. 

187. 

614. 

15. 

180. 

590. 

40.1 

0.657 

60.1 

1.022 

60.7 

222. 

728. 

60. 

177. 

582. 

15. 

183. 

601. 

37.4 

0.650 

60.5 

1.060 

65.2 

216. 

710. 

60. 

180. 

592. 

15. 

173. 

568. 

40.2 

0.634 

61.4 

1.026 

78.7 

208. 

684. 

60. 

162. 

532. 

15. 

175. 

575. 

35.7 

0.612 

62.5 

1.089 

83.2 

198. 

650. 

60. 

155. 

510. 

15. 

166. 

544. 

36.3 

0.582 

64.1 

1.088 

87.7 

192. 

630. 

60. 

151. 

496. 

15. 

160. 

526. 

36.5 

0.564 

65.1 

1.089 

92.3 

183. 

600. 

60. 

140. 

460. 

15. 

155. 

510. 

34.8 

0.539 

66.4 

1.115 


SUCTION SIDE 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 






85% SPAN 95% 

SPEED 

PEAK 

EFF X/B 

= .78 

PASSAGE NO. 15 



STD DAY 

RPM = 

11846.9, 

RADIUS 

= 37.925 

CM, PHI = -14. 

.6 DEG, 

STD DAY 

TTREL = 

398. DEG 

K, 

UPSTREAM 

TTABS = 

271 . DEG K 





14.931 

IN 





717. DEG 

R 



488. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 



HPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 














2.6 


203. 

666. 

60. 

181 . 

593. 

0 . 

134. 

440. 

54.3 


0.620 

64.0 

0.845 

6.9 


203. 

665. 

60. 

162. 

530. 

0 . 

145. 

476. 

48.9 


0.605 

63.7 

0.916 

n.i 


201 . 

661. 

60. 

152. 

498. 

0 . 

149. 

490. 

46.3 


0.597 

63.8 

0.951 

15.4 


202. 

664 . 

60. 

148. 

486. 

0 . 

153. 

501. 

45.0 


0.598 

63.6 

0.966 

19.6 


201. 

661 . 

60. 

147. 

401 . 

0 . 

153. 

501 . 

44.7 


0.595 

63.7 

0.971 

23.8 


203. 

665. 

60. 

143. 

469. 

0 . 

156. 

512. 

43.3 


0.597 

63.5 

0.987 

28.1 


204. 

668. 

60. 

141. 

463. 

0 . . 

158. 

520. 

42.6 


0.599 

63.3 

0.996 

32.3 


204. 

669. 

60. 

141. 

464. 

0 . 

159. 

520. 

42.6 


0.600 

63.2 

0.995 

36.6 


208. 

682. 

60. 

142. 

467. 

0 . 

163. 

534. 

42.0 


0.611 

62.6 

0.999 

40.8 


210. 

690. 

60. 

142. 

466. 

0 . 

166. 

544. 

41.4 


0.618 

62.1 

1.005 

45.0 


211. 

693. 

60. 

141 . 

461 . 

0 . 

168. 

551 . 

40.8 


0.620 

62.0 

1.012 

49.3 


215. 

705. 

60. 

139. 

457. 

0 . 

173. 

567. 

39.7 


0.630 

61 .3 

1.024 

53.5 


218. 

714. 

60. 

136. 

447. 

0 . 

178. 

584. 

38.3 


0.638 

60.9 

1.042 

57.8 


223. 

733. 

60. 

130. 

427. 

0 . 

189. 

618. 

35.4 


0.656 

59.9 

1.079 

62.0 


229. 

751 . 

60 . 

127. 

418. 

0 . 

197. 

645. 

33.7 


0.674 

59.1 

1.102 

66.2 


234. 

767. 

60 . 

129. 

422. 

0 . 

202. 

662. 

33.3 


0.689 

58.3 

1 .108 

70.5 


239. 

783. 

60. 

128. 

419. 

0 . 

208. 

683. 

32.3 


0.705 

57.6 

1.122 

74.7 


242. 

793. 

60. 

128. 

420. 

0 . 

212. 

694. 

32.0 


0.715 

57.1 

1.128 

79.0 


241. 

791 . 

60. 

125. 

410. 

0 . 

213. 

698. 

31.2 


0.715 

57.3 

1.140 

83.2 


243. 

797. 

60. 

124. 

408. 

0 . 

215. 

706. 

30.8 


0.721 

57.0 

1 .147 

87.5 


242. 

794. 

60. 

126. 

414. 

0 . 

213. 

699. 

31.4 


0.717 

57.1 

1.137 

91.7 


246. 

806. 

60. 

132. 

432. 

0 . 

214. 

702. 

32.4 


0.726 

56.5 

1 .122 


SUCTION SIDE 



200 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 

95% SPEED PEAK 

EFF 

II 

CD 

X 

PASSAGE 

NO. 15 



STD DAY RPM = 11846.9, RADIUS = 37.516 CM, 

14.770 IN 

PHI = -14.6 DEG, 

STD 

DAY TTREL =396. 

713. 

DEG K, 
DEG R 

UPSTREAM TTABS 

= 271 . DEG 
487. DEG 

K 

R 


PERCENT GAP 
PRESSURE SIDE 

Cl 

MPS 

Cl 

FPS 

ZETA1 

DEG 

C2 

MPS 

C2 

FPS 

ZETA2 

DEG 

VZ--I 

MPS 

CORRECTED 

FPS 

BETA 

DEG 

ABSOLUTE 
MACH NO 

BETA PRIME 
DEG 

RELATIVE 
MACH NO 

2.7 


216. 

709. 

60. 

228. 

747. 

0 . 

122. 

400. 

62.6 

0.699 

61.3 

0.689 

6.5 


215. 

706. 

60. 

197. 

645. 

0 . 

139. 

457. 

55.5 

0.662 

61.3 

0.797 

10.3 


213. 

700. 

60. 

169. 

556. 

0 . 

153. 

503. 

48.8 

0.637 

61.4 

0.893 

14.1 


213. 

700. 

60. 

163. 

536. 

0 . 

157. 

515. 

47.1 

0.634 

61.4 

0.916 

17.9 


215. 

704. 

60. 

163. 

535. 

0 . 

159. 

520. 

46.7 

0.637 

61.1 

0.920 

21.7 


215. 

706. 

60. 

163. 

536. 

0 . 

159. 

522. 

46.7 

0.638 

61.0 

0.920 

25.5 


215. 

704. 

60. 

162. 

533. 

0 . 

159. 

521. 

46.5 

0.636 

61.1 

0.922 

29.3 


213. 

698. 

60. 

159. 

523. 

0 . 

159. 

520. 

46.1 

0.630 

61.4 

0.930 

33.1 


212. 

695. 

60. 

158. 

520. 

0 . 

158. 

518. 

46.0 

0.628 

61.6 

0.932 

36.9 


211. 

692. 

60. 

157. 

515. 

0 . 

158. 

518. 

45.7 

0.625 

61.7 

0.936 

40.7 


211. 

693. 

60. 

157. 

515. 

0 . 

158. 

519. 

45.7 

0.625 

61.7 

0.937 

44.5 


212. 

694. 

60. 

157. 

514. 

0 . 

159. 

521. 

45.5 

0.626 

61.6 

0.938 

48.3 


211. 

692. 

60. 

156. 

512. 

0 . 

158. 

520. 

45.5 

0.624 

61.7 

0.940 

52.1 


211. 

691. 

60. 

156. 

511. 

0 . 

158. 

519. 

45.5 

0.623 

61.8 

0.940 

55.9 


210. 

690. 

60. 

155. 

509. 

0 . 

158. 

519. 

45.3 

0.622 

61.8 

0.942 

59.7 


211. 

693. 

60. 

155. 

507. 

0 . 

160. 

524. 

45.0 

0.625 

61.7 

0.946 

63.5 


213. 

700. 

60. 

158. 

517. 

0 . 

160. 

526. 

45.4 

0.631 

61.3 

0.938 

67.3 


215. 

704. 

60. 

158. 

520. 

0 . 

161. 

529. 

45.4 

0.635 

61.1 

0.937 

71.1 


215. 

707. 

60. 

160. 

525. 

0 . 

161 . 

530. 

45.6 

0.638 

60.9 

0.933 

74.9 


217. 

712. 

60. 

160. 

525. 

0 . 

163. 

536. 

45.3 

0.642 

60.7 

0.936 

78.7 


216. 

709. 

60. 

159. 

522. 

0 . 

163. 

534. 

45.3 

0.639 

60.8 

0.938 

82.5 


218. 

716. 

60. 

158. 

517. 

0 . 

166. 

545. 

44.4 

0.644 

60.4 

0.948 

86.3 


220. 

721. 

60. 

158. 

518. 

0 . 

168. 

551 . 

44.2 

0.648 

60.2 

0.950 

90.1 


222. 

727. 

60. 

163. 

535. 

0 . ' 

167. 

54 8. 

45.2 

0.655 

59.9 

0.933 

93.9 


226. 

740. 

60. 

182. 

597. 

0 . 

160. 

526. 

49.5 

0.674 

59.2 

0.870 

97.7 

SUCTION 

SIDE 

219. 

718. 

60. 

223. 

731. 

0 . 

128. 

420. 

60.9 

0.698 

60.7 

0.710 



APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 






85% SPAN 100% 

SPEED 

NEAR 

SURGE 

X/B = 

= -.3 PASSAGE NO. 15 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 39.306 

CM, PHI 

= -14. 

.6 DEG, 

STD DAY 

TTREL = 

419. DEG K 

, UPSTREAM 

TTABS = 

275. DEG K 





15.475 

IN 





754. DEG R 



495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

YZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













2.0 


73. 

239. 

135. 

97. 

317. 

45. 

123. 

402. 

8.0 

0.376 

75.7 

1.504 

5.8 


69. 

228. 

135. 

94. 

310. 

45. 

1 19. 

389. 

8.7 

0.364 

76.1 

1.496 

9.6 


67. 

220. 

135. 

94. 

307. 

45. 

116. 

381 . 

9.4 

0.356 

76.3 

1 .489 

13.4 


61. 

201. 

135. 

93. 

305. 

45. 

112 . 

366. 

11.6 

0.343 

76.8 

1.469 

17.2 


68. 

222. 

135. 

93. 

306. 

45. 

116. 

382. 

9.0 

0.357 

76.3 

1 .492 

21.0 


64. 

209. 

135. 

95. 

311. 

45. 

115. 

376. 

11.1 

0.352 

76.4 

1.474 

24.8 


88. 

290. 

135. 

97. 

319. 

45. 

134. 

441 . 

2.7 

0.413 

74.7 

1.563 

28.6 


92. 

301. 

135. 

105. 

343. 

45. 

142. 

466. 

3.7 

0.437 

73.8 

1.561 

32.4 


116. 

381 . 

135. 

116. 

382. 

45. 

168. 

552. 

0.1 

0.525 

71.3 

1.637 

36.2 


123. 

404. 

135. 

113. 

372. 

45. 

171 . 

562. 

-2.4 

0.539 

71.2 

1 .673 

40.0 


123. 

404. 

135. 

116. 

379. 

45. 

173. 

567. 

-1.8 

0.543 

71.0 

1.669 

43.8 


123. 

403. 

135. 

116. 

379. 

45. 

173. 

566. 

-1.8 

0.542 

71.0 

1.668 

47.6 


123. 

405. 

135. 

115. 

376. 

45. 

172. 

565. 

-2.1 

0.542 

71.1 

1.672 

51.4 


118. 

386. 

135. 

113. 

370. 

45. 

167. 

547. 

-1.2 

0.522 

71.6 

1.651 

55.2 


121. 

397. 

135. 

113. 

372. 

45. 

170. 

557. 

-1.9 

0.533 

71.3 

1.664 

59.0 


122. 

399. 

135. 

113. 

372. 

45. 

170. 

558. 

-2.0 

0.535 

71.3 

1.667 

62.8 


123. 

403. 

135. 

112. 

368. 

45. 

170. 

558. 

-2.6 

0.536 

71.4 

1.675 

66.6 


123. 

403. 

135. 

112. 

366. 

45. 

170. 

557. 

-2.8 

0.535 

71.4 

1.676 

70.4 


122. 

399. 

135. 

109. 

359. 

45. 

167. 

549. 

-3.0 

0.527 

71.7 

1.675 

74.2 


117. 

384. 

135. 

109. 

357. 

45. 

163. 

536. 

-2.1 

0.513 

72.0 

1.657 

78.0 


114. 

374. 

135. 

107. 

352. 

45. 

160. 

526. 

-1.7 

0.501 

72.3 

1.647 

81.8 


110 . 

361. 

135. 

105. 

344. 

45. 

156. 

510. 

-1.4 

0.485 

72.7 

1.635 

85.6 


103. 

337. 

135. 

103. 

337. 

45. 

149. 

488. 

-0.0 

0.461 

73.3 

1.609 

89.4 


96. 

315. 

135. 

100. 

329. 

45. 

142. 

466. 

1.2 

0.439 

73.9 

1.587 

93.2 


92. 

303. 

135. 

98. 

321. 

45. 

138. 

452. 

1.7 

0.425 

74.4 

1.578 

97.0 


86. 

283. 

135. 

97. 

318. 

45. 

133. 

435. 

3.3 

0.407 

74.8 

1.555 


SUCTION SIDE 



202 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 

100% SPEED 

NEAR 

SURGE 

X/B = -.1 


PASSAGE NO. 15 



STD DAY RPM = 12470.4, RADIUS = 39.050 CM, 

PHI = -14.6 

DEG, 

STD DAY 

TTREL = 417. 

DEG 

K, UPSTREAM TTABS 

= 275. DEG 

K 

15.374 IN 




7 51. 

DEG 

R 

495. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ — 1 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

2.4 

138. 

453. 

135. 

133. 

437. 

45. 

196. 

644. 

-1.0 

0.621 

68.4 

1 .691 

6.2 

137. 

449. 

135. 

135. 

444. 

45. 

197. 

646. 

-0.3 

0.622 

68.3 

1 .681 

10.0 

141. 

464. 

135. 

135. 

444. 

45. 

200. 

657. 

-1.3 

0.636 

68.1 

1 .702 

13.8 

152. 

499. 

135. 

139. 

456. 

45. 

211. 

691. 

-2.6 

0.675 

67.3 

1 .745 

17.6 

150. 

491 . 

135. 

138. 

454. 

45. 

208. 

684. 

-2.2 

0.666 

67.4 

1.735 

21.4 

145. 

477. 

135. 

136. 

447. 

45. 

204. 

669. 

-1.9 

0.649 

67.8 

1 .719 

25.2 

145. 

476. 

135. 

136. 

446. 

45. 

203. 

667. 

-1.9 

0.648 

67.9 

1 .718 

29.0 

142. 

466. 

135. 

137. 

448. 

45. 

202. 

662. 

-1.1 

0.640 

67.9 

1.702 

32.8 

134. 

440. 

135. 

136. 

446. 

45. 

195. 

641 . 

0.4 

0.615 

68.3 

1.667 

36.6 

133. 

436. 

135. 

132. 

433. 

45. 

192. 

629. 

-0.2 

0.604 

68.8 

1.670 

40.4 

133. 

437. 

135. 

135. 

444. 

45. 

194. 

638. 

0.5 

0.612 

68.4 

1.665 

44.2 

127. 

417. 

135. 

131. 

430. 

45. 

187. 

613. 

0.9 

0.586 

69.2 

1.646 

48.0 

123. 

403. 

135. 

129. 

423. 

45. 

182. 

598. 

1.4 

0.569 

69.6 

1 .631 

51.8 

113. 

372. 

135. 

128. 

419. 

45. 

175. 

573. 

3.4 

0.542 

70.2 

1.593 

55.6 

106. 

347. 

135. 

125. 

411. 

45. 

167. 

549. 

4.8 

0.517 

70.8 

1.566 

59.4 

97. 

319. 

135. 

123. 

403. 

45. 

159. 

523. 

6.6 

0.491 

71.5 

1.536 

63.2 

89. 

292. 

135. 

118. 

386. 

45. 

150. 

491 . 

7.9 

0.460 

72.5 

1 .513 

67.0 

77. 

251. 

135. 

115. 

378. 

45. 

139. 

455. 

11.4 

0.427 

73.4 

1.470 

70.8 

73. 

239. 

135. 

111. 

365. 

45. 

133. 

437. 

11.8 

0.410 

74.1 

1.464 

74.6 

77. 

251. 

135. 

112. 

369. 

45. 

137. 

449. 

10.8 

0.421 

73.7 

1.475 

78.4 

87. 

284. 

135. 

116. 

380. 

45. 

146. 

481. 

8.2 

0.450 

72.8 

1.507 

82.2 

116. 

380. 

135. 

129. 

422. 

45. 

177. 

581. 

3.0 

0.550 

69.9 

1 .601 

86.0 

131. 

431 . 

135. 

127. 

418. 

45. 

187. 

615. 

-0.9 

0.590 

69.3 

1 .672 

89.8 

133. 

435. 

135. 

128. 

419. 

45. 

188. 

618. 

-1.1 

0.594 

69.2 

1 .676 

93.6 

130. 

428. 

135. 

128. 

420. 

45. 

187. 

614. 

-0.5 

0.589 

69.3 

1.666 

97.4 

129. 

423. 

135. 

128. 

421. 

45. 

186. 

61 1. 

-0.1 

0.585 

69.3 

1.659 


SUCTION SIDE 



APPENDIX D (Coni' d) 


LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED NEAR SURGE X/B - 0.0 PASSAGE NO. 15 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.923 
15.324 

CM, 

IN 

PHI = -14. 

.6 DEG, 

STD DAY 

TTREL = 

417. DEG K, 
7 50. DEG R 

UPSTREAM 

TTABS = 274. 

493. 

DEG K 
DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ-CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

0.9 

106. 

347. 

135. 

128. 

420. 

45. 

170. 

556. 

5.4 

0.524 

70.4 

1.555 

4.7 

121. 

397. 

135. 

119. 

389. 

45. 

174. 

570. 

-0.6 

0.544 

70.6 

1.639 

8.5 

124. 

407. 

135. 

123. 

402. 

45. 

179. 

587. 

-0.4 

0.561 

70.1 

1.644 

12.3 

124. 

408. 

135. 

122. 

399. 

45. ' 

178. 

585. 

-0.6 

0.560 

70.1 

1.647 

16.1 

126. 

415. 

135. 

123. 

403. 

45. 

181 . 

593. 

-0.8 

0.568 

69.9 

1.654 

19.9 

128. 

420. 

135. 

117. 

384. 

45. 

178. 

583. 

-2.6 

0.561 

70.4 

1.672 

23.7 

127. 

416. 

135. 

118. 

388. 

45. 

178. 

583. 

-2.0 

0.560 

70.4 

1.665 

27.5 

124. 

408. 

135. 

121 . 

396. 

45. 

178. 

583. 

-0.9 

0.558 

70.2 

1.649 

31 .3 

131. 

430. 

135. 

115. 

376. 

45. 

178. 

505. 

-3.8 

0.565 

70.5 

1 .691 

35.1 

128. 

419. 

135. 

116. 

381. 

45. 

177. 

580. 

-2.7 

0.558 

70.5 

1.673 

38.9 

126. 

412. 

135. 

111. 

365. 

45. 

172. 

564. 

-3.5 

0.543 

71.1 

1.674 

42.7 

127. 

418. 

135. 

117. 

383. 

45. 

177. 

581. 

-2.5 

0.559 

70.5 

1.670 

46.5 

121. 

397. 

135. 

115. 

377. 

45. 

171. 

561 . 

-1.5 

0.537 

71.0 

1.646 

50.3 

122. 

400. 

135. 

117. 

383. 

45. 

173. 

568. 

-1.2 

0.543 

70.7 

1.646 

54.1 

117. 

383. 

135. 

115. 

378. 

45. 

168. 

552. 

-0.4 

0.525 

71.2 

1.627 

57.9 

115. 

378. 

135. 

117. 

384. 

45. 

168. 

553. 

0.5 

0.525 

71.1 

1.617 

61 .7 

112. 

367. 

135. 

116. 

379. 

45. 

165. 

541. 

0.9 

0.513 

71.4 

1.606 

65.5 

120. 

394. 

135. 

121. 

397. 

45. 

175. 

574. 

0.2 

0.546 

70.4 

1.630 

69.3 

111. 

364. 

135. 

116. 

381 . 

45. 

165. 

540. 

1.3 

0.512 

71.4 

1.600 

73.1 

108. 

354. 

135. 

124. 

408. 

45. 

168. 

553. 

4.1 

0.521 

70.7 

1.571 

76.9 

105. 

346. 

135. 

123. 

404. 

45. 

166. 

544. 

4.4 

0.512 

70.9 

1.564 

80.7 

100. 

328. 

135. 

133. 

436. 

45. 

169. 

554. 

8.0 

0.521 

70.2 

1.523 

84.5 

94. 

309. 

135. 

136. 

447. 

45. 

167. 

548. 

10.3 

0.515 

70.1 

1.493 

88.3 

90. 

294. 

135. 

149. 

489. 

45. 

173. 

568. 

14.0 

0.536 

69.0 

1.453 

92.1 

84. 

276. 

135. 

150. 

492. 

45. 

170. 

557. 

15.7 

0.527 

69.1 

1.430 


SUCTION SIDE 


204 


APPENDIX D (Cont’d) 

LASER DOPPLER VELOC IMETER DATA 


85% SPAN 100% SPEED NEAR SURGE X/R = .26 PASSAGE NO. 15 


STD DAY RPM = 12470.4, 

RADIUS = 38.590 

CM, 

PHI - -14.6 DEG, 

STD DAY TTREL = 414. DEG 

K, 

UPSTREAM TTARS = 275. DEG 

K 


15.193 

IN 


746. DEG 

R 

495. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7ETA2 

VZ — ' 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

EPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH MO 

PRESSURE SIDE 

12.6 

235. 

772. 

60. 

208. 

682. 

15. 

179. 

586. 

44.0 

0.681 

60.9 

1.022 

16.7 

235. 

772. 

60. 

213. 

698. 

15. 

175. 

574. 

45.6 

0.682 

60.9 

0.999 

20.7 

233. 

765. 

60. 

219. 

720. 

15. 

167. 

549. 

48.3 

0.681 

61 .3 

0.961 

24.8 

230. 

755. 

60. 

221. 

725. 

15. 

162. 

531. 

49.7 

0.675 

61.9 

0.944 

28.9 

228. 

748. 

60. 

218. 

714. 

15. 

161 . 

529. 

49.3 

0.668 

62.2 

0.953 

32.9 

222. 

727. 

60. 

213. 

699. 

15. 

156. 

511. 

49.8 

0.651 

63.3 

0.954 

37.0 

216. 

709. 

60. 

205. 

672. 

15. 

154. 

505. 

48.8 

0.634 

64.1 

0.975 

41.0 

164. 

539. 

105. 

179. 

587. 

60. 

186. 

610. 

13.4 

0.577 

67.3 

1.458 

45.1 

181. 

594. 

105. 

171. 

560. 

60. 

195. 

640. 

3.4 

0.609 

67.7 

1.604 

49.2 

186. 

611. 

105. 

171. 

561. 

60. 

199. 

652. 

1.6 

0.624 

67.6 

1.637 

53.2 

187. 

614. 

105. 

172. 

565. 

60. 

200. 

656. 

1.8 

0.628 

67.5 

1.637 

57.3 

189. 

619. 

105. 

175. 

573. 

60. 

202. 

663. 

2.2 

0.634 

67.2 

1.634 

61 .3 

189. 

621. 

105. 

177. 

501 . 

60. 

203. 

667. 

2.9 

0.637 

66.9 

1.625 

65.4 

193. 

633. 

105. 

179. 

587. 

60. 

207. 

678. 

2.3 

0.650 

66.7 

1.640 

69.5 

194. 

635. 

105. 

181. 

594. 

60. 

208. 

682. 

2.9 

0.653 

66.5 

1.633 

73.5 

196. 

644. 

105. 

183. 

602. 

60. 

211. 

692. 

2.8 

0.663 

66.2 

1.639 

77.6 

199. 

652. 

105. 

187. 

613. 

60. 

214. 

702. 

3.2 

0.672 

65.8 

1.638 

81.6 

202. 

662. 

105. 

189. 

619. 

60. 

217. 

711. 

2.9 

0.683 

65.6 

1.649 

85.7 

204. 

670. 

105. 

192. 

629. 

60. 

220. 

721. 

3.1 

0.692 

65.2 

1.650 

89.8 

207. 

679. 

105. 

194. 

637. 

60. 

223. 

730. 

3.1 

0.702 

64.9 

1.656 

93.8 

211. 

693. 

105. 

197. 

646. 

60. 

227. 

744. 

2.7 

0.717 

64.6 

1 .671 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED NEAR SURGE X/B = .38 PASSAGE NO. 15 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.423 
15.127 

CM, 

IN 

PHI = -14. 

.6 DEG, 

STD DAY 

TTREL = 

413. DEG K, 
744. DEG R 

UPSTREAM 

TTABS = 

275. DEG K 
495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7ETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

6.7 

237. 

778. 

60. 

179. 

506. 

15. 

202. 

664. 

33.7 

0.689 

60.3 

1 .169 

11.0 

239. 

785. 

60. 

179. 

587. 

15. 

205. 

673. 

33.3 

0.696 

60.0 

1 .175 

15.2 

239. 

784. 

60. 

184. 

604. 

15. 

201 . 

659. 

35.1 

0.693 

60.1 

1 .147 

19.5 

241. 

790. 

60. 

194. 

637. 

15. 

196. 

644. 

38.0 

0.695 

59.8 

1 .103 

23.8 

243. 

797. 

60. 

194. 

638. 

15. 

199. 

653. 

37.5 

0.702 

59.5 

1 .110 

20.0 

241. 

790. 

60. 

200. 

656. 

15. 

192. 

630. 

39.9 

0.695 

59.8 

1 .075 

32.3 

242. 

794. 

60. 

202. 

664. 

15. 

192. 

630. 

40.4 

0.698 

59.7 

1 .067 

36.5 

235. 

770. 

60. 

205. 

673. 

15. 

180. 

590. 

43.3 

0.679 

60.8 

1 .029 

40.8 

240. 

789. 

60. 

206. 

677. 

15. 

187. 

613. 

42.0 

0.694 

59.9 

1 .043 

62.1 

187. 

614. 

60. 

157. 

515. 

15. 

148. 

406. 

40.5 

0.544 

67.8 

1 .110 

66.3 

174. 

572. 

105. 

174. 

571. 

60. 

191. 

628. 

7.4 

0.594 

67.5 

1 .538 

70.6 

172. 

563. 

105. 

168. 

552. 

60. 

187. 

614. 

6.1 

0.581 

68.1 

1.550 

74.8 

175. 

573. 

105. 

170. 

559. 

60. 

190. 

624. 

5.8 

0.591 

67.8 

1 .558 

79.1 

173. 

569. 

105. 

172. 

565. 

60. 

190. 

624. 

7.0 

0.589 

67.7 

1.541 

83.4 

172. 

564. 

105. 

173. 

568. 

60. 

189. 

621. 

8.0 

0.587 

67.6 

1 .527 

87.6 

176. 

578. 

105. 

174. 

571. 

60. 

193. 

632. 

6.7 

0.598 

67.4 

1 .550 

91.9 

175. 

575. 

105. 

176. 

578. 

60. 

193. 

633. 

7.9 

0.598 

67.2 

1 .533 

96.1 

173. 

567. 

105. 

178. 

583. 

60. 

192. 

629. 

9.4 

0.594 

67.1 

1 .510 


SUCTION SIDE 



206 


APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 



85% SPAN 

WO% SPEED NEAR 

SURGE 

X/B 

= .52 

PASSAGE NO. 15 



STD DAY RPM = 12470.4, 

RADIUS = 38.257 CM, 

PHI = -14.6 DEG, 

STD DAY 

TTREL = 

412. 

DEG K, UPSTREAM TTABS 

=275. DEG 

K 


15.062 IN 




742. 

DEG R 

495. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ-- 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













6.6 

225. 

739. 

60. 

198. 

651 . 

15. 

171. 

562. 

43.8 

0.653 

62.2 

1 .025 

11.1 

228. 

747. 

60. 

185. 

606. 

15. 

185. 

606. 

38.4 

0.658 

61.6 

1 .100 

15.6 

229. 

750. 

60. 

184. 

605. 

15. 

186. 

611. 

38.0 

0.661 

61.5 

1.104 

20.1 

235. 

770. 

60. 

185. 

606. 

15. 

194. 

638. 

36.4 

0.679 

60.6 

1 .124 

24.6 

235. 

770. 

60. 

181 . 

595. 

15. 

197. 

646. 

35.3 

0.680 

60.5 

1.141 

29.1 

238. 

782. 

60. 

183. 

602. 

15. 

200. 

658. 

35.1 

0.691 

60.0 

1 .144 

33.6 

240. 

787. 

60. 

184. 

604. 

15. 

202. 

663. 

34.9 

0.696 

59.8 

1 .146 

38.1 

239. 

785. 

60. 

189. 

619. 

15. 

198. 

650. 

36.6 

0.692 

59.9 

1 .121 

42.7 

244. 

799. 

60. 

194. 

635. 

15. 

200. 

658. 

37.1 

0.704 

59.3 

1.112 

47.2 

245. 

803. 

60. 

188. 

617. 

15. 

206. 

676. 

35.0 

0.710 

59.1 

1 .144 

51 .7 

245. 

803. 

60. 

200. 

655. 

15. 

198. 

649. 

38.7 

0.707 

59.1 

1 .086 

56.2 

237. 

776. 

60. 

204. 

670. 

15. 

183. 

600. 

42.5 

0.684 

60.4 

1.035 

60.7 

243. 

797. 

60. 

203. 

667. 

15. 

193. 

632. 

40.4 

0.701 

59.4 

1.062 

65.2 

245. 

805. 

60. 

205. 

673. 

15. 

195. 

639. 

40.3 

0.708 

59.0 

1 .061 

69.7 

235. 

770. 

60. 

202. 

664. 

15. 

182. 

596. 

42.4 

0.679 

60.6 

1 .037 

78.7 

214. 

701. 

60. 

172. 

564. 

15. 

174. 

572. 

37.8 

0.619 

63.7 

1 .116 

83.2 

206. 

675. 

60. 

162. 

533. 

15. 

170. 

558. 

36.7 

0.597 

64.8 

1.137 

87.7 

189. 

619. 

60. 

152. 

500. 

15. 

154. 

504. 

38.1 

0.548 

67.3 

1.132 

92.3 

SUCTION SIDE 

175. 

573. 

60. 

148. 

484. 

15. 

137. 

451 . 

41.0 

0.510 

69.5 

1.114 


nmtraM 
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APPENDIX D (Cont'd) 

LASER DOPPLER VELOC IMETER DATA 

85% SPAN 100% SPEED NEAR SURGE X/B = .78 PASSAGE NO. 15 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 37.925 

CM, PHI 

= -14.6 

DEG, 

STD DAY 

TTREL = 

410. DEG K, 

UPSTREAM 

TTABS = 

275. DEG K 





14.931 

IN 





738. DEG R 



495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













2.6 


217. 

713. 

60. 

210. 

688. 

0. 

133. 

436. 

58.2 

0.669 

63.9 

0.820 

6.9 


216. 

708. 

60. 

199. 

652. 

0. 

138. 

452. 

55.9 

0.655 

64.0 

0.857 

11.1 


218. 

714. 

60. 

182. 

597. 

0. 

150. 

491 . 

51 .2 

0.645 

63.4 

0.921 

15.4 


216. 

709. 

60. 

179. 

588. 

0. 

150. 

491. 

50.8 

0.640 

63.6 

0.928 

19.6 


217. 

711. 

60. 

176. 

578. 

0. 

152. 

499. 

49.9 

0.639 

63.5 

0.941 

23.8 


217. 

712. 

60. 

172. 

563. 

0. 

155. 

509. 

48.6 

0.637 

63.4 

0.958 

28.1 


220. 

722. 

60. 

173. 

568. 

0. 

158. 

518. 

48.3 

0.646 

62.9 

0.958 

32.3 


223. 

730. 

60. 

169. 

555. 

0. 

163. 

535. 

46.7 

0.650 

62.4 

0.977 

36.6 


224. 

734. 

60. 

166. 

543. 

n 

Ut 

167. 

547. 

45.5 

0.651 

62.1 

0.994 

40.8 


227. 

745. 

60. 

166. 

543. 

0. 

171. 

560. 

44.8 

0.660 

61.6 

1.000 

45.0 


228. 

749. 

60. 

165. 

540. 

0. 

173. 

566. 

44.3 

0.663 

61 .4 

1.006 

49.3 


231. 

759. 

60. 

167. 

549. 

0. 

175. 

573. 

44.5 

0.672 

60.9 

1.001 

53.5 


237. 

778. 

60. 

165. 

541. 

0. 

183. 

600. 

42.7 

0.686 

59.9 

1.022 

57.8 


237. 

776. 

60. 

169. 

553. 

0. 

180. 

590. 

43.8 

0.685 

60.0 

1.006 

62.0 


243. 

798. 

60. 

168. 

551 . 

0. 

188. 

618. 

42.4 

0.703 

59.0 

1.022 

66.2 


247. 

811. 

60. 

174. 

570. 

0. 

190. 

622. 

43.2 

0.715 

58.3 

1.008 

70.5 


244. 

800. 

60. 

171. 

560. 

0. 

187. 

615. 

43.0 

0.705 

58.9 

1 .013 

74.7 


248. 

813. 

60. 

167. 

549. 

0. 

194. 

637. 

41.4 

0.716 

58.3 

1.034 

79.0 


252. 

827. 

60. 

150. 

526. 

0. 

203. 

667. 

38.9 

0.728 

57.6 

1.071 

83.2 


251. 

823. 

60. 

158. 

519. 

0. 

203. 

666. 

38.6 

0.725 

57.8 

1.077 

87.5 


253. 

831. 

60. 

151. 

497. 

0. 

210. 

689. 

36.5 

0.733 

57.5 

1.110 

91.7 

SUCTION 

SIDE 

258. 

847. 

60. 

155. 

508. 

0. 

214. 

701. 

36.6 

0.747 

56.8 

1 .107 
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APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 

100% SPEED 

NEAR 

SURGE 

X/B = 

1.1 PASSAGE NO. 15 



STD DAY RPM = 12470.4, RADIUS = 37.516 CM, 

PHI = -14.6 

DEG, 

STD DAY 

TTREL = 

407. DEG K, UPSTREAM TTABS 

= 275. DEG 

K 

14.770 IN 





733. DEG R 

495. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ~ 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

3.6 

217. 

712. 

60. 

253. 

831. 

0 . 

107. 

350. 

67.6 

0.726 

64.4 

0.659 

7.4 

222. 

729. 

60. 

226. 

740. 

0 . 

129. 

424. 

60.7 

0.697 

62.7 

0.761 

11.2 

226. 

741. 

60. 

199. 

653. 

0 . 

149. 

490. 

53.8 

0.677 

61 .7 

0.861 

15.0 

227. 

744. 

60. 

194. 

638. 

0 . 

153. 

502. 

52.4 

0.676 

61.5 

0.880 

18.8 

228. 

747. 

60. 

195. 

639. 

0 . 

154. 

505. 

52.3 

0.678 

61 .3 

0.880 

22.6 

229. 

752. 

60. 

194. 

637. 

0 . 

156. 

512. 

51.8 

0.681 

61.0 

0.885 

26.4 

228. 

748. 

60. 

192. 

630. 

0 . 

156. 

512. 

51.6 

0.677 

61.2 

0.891 

30.2 

228. 

748. 

60. 

190. 

625. 

0 . 

157. 

515. 

51 .2 

0.675 

61 .2 

0.896 

34.0 

227. 

744. 

60. 

188. 

618. 

0 . 

157. 

514. 

50.9 

0.671 

61 .4 

0.902 

37.8 

226. 

742. 

60. 

186. 

610. 

0 . 

157. 

517. 

50.4 

0.668 

61.5 

0.910 

41.6 

226. 

740. 

60. 

186. 

611. 

0 . 

157. 

514. 

50.6 

0.667 

61 .6 

0.908 

45.4 

225. 

738. 

60. 

183. 

601 . 

0 . 

158. 

517. 

50.0 

0.664 

61 .7 

0.918 

49.2 

225. 

739. 

60. 

183. 

600. 

0 . 

158. 

519. 

49.8 

0.664 

61 .6 

0.920 

53.0 

226. 

741. 

60. 

182. 

598. 

0 . 

159. 

522. 

49.5 

0.665 

61.5 

0.923 

56.8 

225. 

739. 

60. 

183. 

599. 

0 . 

158. 

519. 

49.7 

0.664 

61 .6 

0.921 

60.6 

227. 

745. 

60. 

185. 

606. 

0 . 

159. 

522. 

49.9 

0.670 

61 .3 

0.916 

64.4 

228. 

747. 

60. 

186. 

611. 

0 . 

159. 

522. 

50.2 

0.672 

61.2 

0.912 

68.2 

229. 

751. 

60. 

189. 

619. 

0 . 

159. 

522. 

50.5 

0.676 

61.0 

0.905 

72.0 

229. 

750. 

60. 

192. 

629. 

0 . 

157. 

515. 

51.4 

0.678 

61 .1 

0.893 

75.8 

229. 

751. 

60. 

191. 

626. 

0 . 

158. 

518. 

51.1 

0.678 

61.0 

0.897 

79.6 

231. 

757. 

60. 

190. 

625. 

0 . 

160. 

525. 

50.6 

0.682 

60.7 

0.901 

83.4 

232. 

762. 

60. 

187. 

615. 

0 . 

164. 

537. 

49.5 

0.683 

60.4 

0.916 

87.2 

232. 

761. 

60. 

187. 

614. 

0 . 

164. 

537. 

49.5 

0.683 

60.5 

0.916 

91.0 

235. 

770. 

60. 

197. 

645. 

0 . 

161. 

529. 

51.3 

0.695 

60.0 

0.886 

94.8 

239. 

785. 

60. 

199. 

654. 

0 . 

165. 

541. 

51.0 

0.707 

59.2 

0.885 

98.6 

230. 

753. 

60. 

253. 

829. 

0 . 

122. 

400. 

64.8 

0.744 

61 .4 

0.681 


SUCTION SIDE 
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APPENDIX D (Cnnt'd) 


LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED PEAK EFF X/B = -.3 PASSAGE NO. 31 


STD DAY RPH = 

12470.4, 

RADIUS 

= 39.306 
15.475 

CM, 

IN 

PHI = -14.6 

DEG, 

STD DAY 

TTREL = 

419. DEG K, 
7 54. DEG R 

upstream 

TTABS = 271 . 

487. 

DEG K 
DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

PRESSURE SIDE 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

2.2 

130. 

426. 

135. 

132. 

432. 

45. 

191 . 

626. 

0.4 

0.600 

68.9 

1.669 

6.0 

127. 

417. 

135. 

131. 

429. 

45. 

180. 

617. 

0.8 

0.590 

69.2 

1.658 

9.8 

123. 

403. 

135. 

129. 

422. 

45. 

184. 

602. 

1.3 

0.574 

69.6 

1.643 

13.6 

120. 

393. 

135. 

125. 

41 1. 

45. 

179. 

587. 

1.3 

0.558 

70.1 

1.637 

17.4 

115. 

378. 

135. 

124. 

407. 

45. 

175. 

573. 

2.1 

0.543 

70.4 

1 .619 

21.2 

no. 

361. 

135. 

121. 

398. 

45. 

169. 

554. 

2.8 

0.524 

70.9 

1.603 

25.0 

107. 

350. 

135. 

118. 

388. 

45. 

164. 

539. 

2.9 

0.508 

71.4 

1.595 

28.8 

106. 

348. 

135. 

118. 

386. 

45. 

163. 

536. 

3.0 

0.506 

71.5 

1.593 

32.6 

112. 

368. 

135. 

120. 

393. 

45. 

169. 

555. 

1.9 

0.526 

71.0 

1.615 

36.4 

123. 

404. 

135. 

126. 

414. 

45. 

182. 

597. 

0.7 

0.570 

69.8 

1.650 

40.2 

135. 

442. 

135. 

131. 

431. 

45. 

194. 

637. 

-0.7 

0.613 

68.7 

1.692 

44.0 

135. 

444. 

135. 

132. 

434. 

45. 

195. 

641. 

-0.7 

0.617 

68.6 

1.693 

47.8 

135. 

444. 

135. 

133. 

437. 

45. 

196. 

643. 

-0.5 

0.619 

68.5 

1 .691 

51.6 

136. 

445. 

135. 

134. 

441. 

45. 

197. 

647. 

-0.3 

0.622 

68.4 

1.690 

55.4 

138. 

453. 

135. 

134. 

440. 

45. 

199. 

652. 

-0.8 

0.629 

68.3 

1.702 

59.2 

139. 

457. 

135. 

136. 

445. 

45. 

201. 

658. 

-0.8 

0.635 

68.1 

1.704 

63.0 

142. 

465. 

135. 

137. 

451. 

45. 

204. 

668. 

-0.9 

0.646 

67.8 

1.712 

66.8 

144. 

471. 

135. 

139. 

457. 

45. 

206. 

677. 

-0.9 

0.656 

67.6 

1.717 

70.6 

145. 

476. 

135. 

142. 

467. 

45. 

210. 

688. 

-0.5 

0.666 

67.2 

1 .719 

74.4 

151. 

496. 

135. 

147. 

481. 

45. 

217. 

713. 

-0.9 

0.694 

66.5 

1.740 

78.2 

157. 

516. 

135. 

149. 

489. 

45. 

224. 

733. 

-1.5 

0.718 

66.0 

1.765 

82.0 

160. 

524. 

135. 

151. 

496. 

45. 

227. 

744. 

-1.6 

0.730 

65.7 

1.773 

85.8 

159. 

522. 

135. 

150. 

493. 

45. 

226. 

741. 

-1.6 

0.726 

65.8 

1.772 

89.6 

155. 

508. 

135. 

146. 

480. 

45. 

220. 

721. 

-1.6 

0.704 

66.4 

1.758 

93.4 

153. 

501. 

135. 

144. 

471. 

45. 

216. 

709. 

-1.8 

0.692 

66.8 

1.753 

97.2 

SUCTION SIDE 

148. 

485. 

135. 

139. 

457. 

45. 

210. 

687. 

-1.7 

0.669 

67.4 

1.738 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 



85% SPAN 

100% SPEED PEAK 

EFF 

X/B = -.2 

PASSAGE NO. 31 



STD DAY RPM « 12470.4, 

RADIUS = 39.179 CM, 

PHI = -14.6 DEG, 

STD 

DAY TTRFL = 418. 

DEG K, UPSTREAM TTABS 

= 271. DEG 

K 


15.425 IN 



753. 

DEG R 

487. DEG 

R 


PERCENT GAP 

Cl 

Cl 

7.ETA1 

C2 

C2 

ZETA2 

VZ — < 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

0.5 

141. 

462. 

135. 

133. 

437. 

45. 

200. 

656. 

-1.6 

0.635 

68.2 

1.710 

4.3 

138. 

453. 

135. 

132. 

434. 

45. 

197. 

647. 

-1.2 

0.625 

68.4 

1.700 

8.1 

134. 

440. 

135. 

131. 

430. 

45. 

194. 

635. 

-0.7 

0.61 1 

68.7 

1.684 

11.9 

129. 

422. 

135. 

129. 

422. 

45. 

188. 

616. 

-0.0 

0.590 

69.2 

1.664 

15.7 

122. 

401. 

135. 

126. 

414. 

45. 

181 . 

595. 

0.9 

0.567 

69.8 

1.640 

19.5 

115. 

378. 

135. 

123. 

405. 

45. 

174. 

571. 

2.0 

0.542 

70.4 

1 .615 

23.3 

108. 

355. 

135. 

121. 

396. 

45. 

167. 

548. 

3.1 

0.517 

71.0 

1.591 

27.1 

100. 

328. 

135. 

117. 

385. 

45. 

159. 

520. 

4.6 

0.489 

71.8 

1.563 

30.9 

94. 

310. 

135. 

114. 

375. 

45. 

152. 

500. 

5.4 

0.469 

72.4 

1.547 

34.7 

91. 

299. 

135. 

113. 

372. 

45. 

149. 

490. 

6.2 

0.459 

72.7 

1.535 

38.5 

98. 

322. 

135. 

116. 

381. 

45. 

156. 

513. 

4.8 

0.482 

72.0 

1.558 

42.3 

122. 

401. 

135. 

124. 

407. 

45. 

180. 

590. 

0.4 

0.562 

70.0 

1.644 

46.1 

130. 

428. 

135. 

130. 

428. 

45. 

190. 

625. 

-0.0 

0.599 

69.0 

1.668 

49.9 

132. 

434. 

135. 

131. 

429. 

45. 

192. 

630. 

-0.3 

0.605 

68.9 

1.676 

53.7 

131. 

430. 

135. 

131. 

431. 

45. 

192. 

628. 

0.1 

0.602 

68.8 

1.669 

57.5 

132. 

433. 

135. 

132. 

433. 

45. 

193. 

632. 

-0.0 

0.606 

68.7 

1.672 

61 .3 

135. 

443. 

135. 

134. 

438. 

45. 

196. 

643. 

-0.3 

0.618 

68.5 

1.683 

65.1 

138. 

453. 

135. 

135. 

443. 

45. 

199. 

654. 

-0.6 

0.630 

68.2 

1.694 

68.9 

144. 

472. 

135. 

138. 

452. 

45. 

206. 

674. 

-1.2 

0.653 

67.6 

1.716 

72.7 

149. 

489. 

135. 

141. 

463. 

45. 

212. 

695. 

-1.6 

0.676 

67.1 

1.734 

76.5 

155. 

509. 

135. 

145. 

476. 

45. 

219. 

719. 

-1.9 

0.703 

66.4 

1.756 

80.3 

161. 

529. 

135. 

148. 

487. 

45. 

226. 

741. 

-2.4 

0.729 

65.9 

1.780 

84.1 

162. 

530. 

135. 

148. 

487. 

45. 

226. 

742. 

-2.4 

0.730 

65.8 

1.782 

87.9 

162. 

530. 

135. 

148. 

484. 

45. 

226. 

740. 

-2.6 

0.728 

65.9 

1.783 

91.7 

158. 

520. 

135. 

146. 

479. 

45. 

222. 

729. 

-2.4 

0.715 

66.2 

1.771 

95.5 

158. 

518. 

135. 

143. 

470. 

45. 

220. 

721. 

-2.8 

0.708 

66.5 

1.773 

99.3 

157. 

515. 

135. 

141. 

463. 

45. 

218. 

714. 

-3.0 

0.701 

66.8 

1.773 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER YELOCIMETER DATA 


85% SPAN 100% SPEED PEAK 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 39.050 

CM, 

PHI = -14.6 

DEG, 





15.374 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE 

SIDE 







2.6 


130. 

426. 

135. 

134. 

439. 

45. 

6.4 


131. 

429. 

135. 

135. 

444. 

45. 

10.2 


133. 

436. 

135. 

136. 

445. 

45. 

14.0 


134. 

441. 

135. 

137. 

449. 

45. 

17.8 


138. 

454. 

135. 

137. 

450. 

45. 

21.6 


141. 

462. 

135. 

138. 

452. 

45. 

25.4 


140. 

460. 

135. 

137. 

448. 

45. 

29.2 


138. 

454. 

135. 

137. 

449. 

45. 

33.0 


136. 

447. 

135. 

138. 

452. 

45. 

36.8 


136. 

446. 

135. 

137. 

451. 

45. 

40.6 


133. 

437. 

135. 

137. 

448. 

45. 

44.4 


131. 

429. 

135. 

137. 

448. 

45. 

48.2 


129. 

422. 

135. 

134. 

440. 

45. 

52.0 


125. 

410. 

135. 

134. 

438. 

45. 

55.8 


119. 

391. 

135. 

130. 

426. 

45. 

59.6 


114. 

375. 

135. 

127. 

416. 

45. 

63.4 


109. 

356. 

135. 

123. 

405. 

45. 

67.2 


105. 

345. 

135. 

122. 

399. 

45. 

71.0 


105. 

346. 

135. 

123. 

402. 

45. 

74.8 


126. 

415. 

135. 

129. 

423. 

45. 

78.6 


138. 

452. 

135. 

137. 

449. 

45. 

82.4 


139. 

456. 

135. 

138. 

453. 

45. 

86.2 


140. 

460. 

135. 

138. 

454. 

45. 

90.0 


141. 

463. 

135. 

140. 

458. 

45. 

93.8 


142. 

465. 

135. 

141. 

462. 

45. 

97.6 

SUCTION 

SIDE 

143. 

469. 

135. 

141. 

464. 

45. 


EFF X/B = -.1 PASSAGE NO. 31 


STD DAY TTREL = 

417. DEG K, 

7 51 . DEG R 

UPSTREAM 

TTABS = 274. 
493. 

DEG K 
DEG R 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS FPS 

DEG 

MACH NO 

DEG 

MACII NO 


191 . 

627. 

0.9 

0.600 

68.7 

1.653 

193. 

633. 

1.0 

0.606 

68.5 

1.654 

195. 

639. 

0.6 

0.613 

68.4 

1.663 

197. 

646. 

0.5 

0.620 

68.2 

1.668 

200. 

656. 

-0.3 

0.632 

68.0 

1.685 

202. 

663. 

-0.6 

0.640 

67.8 

1.695 

201 . 

659. 

-0.8 

0.636 

68.0 

1.695 

200. 

655. 

-0.3 

0.631 

68.0 

1.686 

199. 

652. 

0.3 

0.627 

68.0 

1.674 

198. 

651. 

0.3 

0.625 

68.1 

1.674 

196. 

642. 

0.7 

0.615 

68.3 

1 .663 

194. 

636. 

1.2 

0.609 

68.4 

1.652 

191. 

625. 

1.2 

0.597 

68.7 

1.647 

187. 

615. 

1.9 

0.586 

69.0 

1.632 

181. 

593. 

2.5 

0.563 

69.6 

1.614 

175. 

574. 

3.0 

0.543 

70.2 

1.599 

168. 

552. 

3.7 

0.521 

70.8 

1.581 

164. 

540. 

4.2 

0.509 

71.2 

1.571 

165. 

543. 

4.3 

0.511 

71.0 

1.570 

185. 

608. 

0.5 

0.581 

69.4 

1.648 

199. 

653. 

-0.2 

0.629 

68.0 

1.683 

201. 

659. 

-0.2 

0.635 

67.9 

1.686 

202. 

663. 

-0.4 

0.639 

67.8 

1.691 

204. 

668. 

-0.3 

0.645 

67.6 

1.693 

205. 

672. 

-0.2 

0.649 

67.5 

1 .694 

206. 

677. 

-0.3 

0.654 

67.4 

1.698 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 



85% SPAN 

10 or, SPEED PEAK 

EFF 

X/B 

= 0.0 

PASSAGE NO. 31 


STD DAY RPM = 12470.4, 

RADIUS = 38.923 CM, 

PHI = -14.6 DEG, 

STD 

DAY TTREL * 

417. 

DEG K, UPSTREAM TTABS 

=274. DEG K 


15.324 IN 




750. 

DEG R 

493. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

vz— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

1.1 

134. 

438. 

135. 

135. 

444. 

45. 

195. 

640. 

0.4 

0.613 

68.3 

1.661 

4.9 

134. 

438. 

135. 

137. 

450. 

45. 

196. 

644. 

0.8 

0.617 

68.1 

1.658 

8.7 

136. 

445. 

135. 

138. 

453. 

45. 

199. 

651 . 

0.5 

0.625 

68.0 

1 .665 

12.5 

135. 

442. 

135. 

138. 

453. 

45. 

198. 

649. 

0.7 

0.623 

68.0 

1.661 

16.3 

136. 

446. 

135. 

139. 

457. 

45. 

200. 

655. 

0.7 

0.629 

67.8 

1.665 

20.1 

137. 

449. 

135. 

140. 

460. 

45. 

201. 

659. 

0.7 

0.633 

67.7 

1.667 

23.9 

137. 

451. 

135. 

139. 

456. 

45. 

201 . 

658. 

0.3 

0.632 

67.8 

1 .672 

27.7 

138. 

453. 

135. 

140. 

459. 

45. 

202. 

661. 

0.4 

0.636 

67.7 

1.673 

31 .5 

139. 

456. 

135. 

141. 

462. 

45. 

203. 

666. 

0.4 

0.640 

67.5 

1.676 

35.3 

141. 

462. 

135. 

141. 

462. 

45. 

204. 

670. 

-0.0 

0.646 

67.4 

1.684 

39.1 

142. 

467. 

135. 

141. 

461 . 

45. 

205. 

673. 

-0.4 

0.650 

67.4 

1.692 

42.9 

147. 

481. 

135. 

142. 

465. 

45. 

209. 

686. 

-1.0 

0.665 

67.1 

1.709 

46.7 

150. 

493. 

135. 

141. 

464. 

45. 

212. 

694. 

-1.7 

0.675 

67.0 

1.727 

50.5 

148. 

485. 

135. 

142. 

466. 

45. 

210. 

690. 

-1.1 

0.669 

67.0 

1.714 

54.3 

146. 

479. 

135. 

141. 

461. 

45. 

208. 

682. 

-1.1 

0.661 

67.3 

1.709 

58.1 

144. 

473. 

135. 

141. 

464. 

45. 

207. 

680. 

-0.6 

0.657 

67.2 

1.698 

61.9 

142. 

465. 

135. 

143. 

470. 

45. 

207. 

678. 

0.3 

0.653 

67.2 

1.684 

65.7 

142. 

465. 

135. 

142. 

467. 

45. 

206. 

676. 

0.1 

0.652 

67.3 

1.685 

69.5 

140. 

460. 

135. 

143. 

468. 

45. 

205. 

673. 

0.5 

0.648 

67.3 

1.678 

73.3 

138. 

452. 

135. 

143. 

469. 

45. 

204. 

668. 

1.1 

0.641 

67.4 

1.666 

77.1 

137. 

448. 

135. 

143. 

468. 

45. 

203. 

664. 

1.3 

0.637 

67.4 

1 .661 

80.9 

136. 

445. 

135. 

143. 

468. 

45. 

202. 

662. 

1.4 

0.635 

67.5 

1.657 

04.7 

132. 

434. 

135. 

143. 

470. 

45. 

200. 

656. 

2.3 

0.627 

67.6 

1.641 

88.5 

128. 

420. 

135. 

142. 

466. 

45. 

196. 

643. 

3.0 

0.612 

67.9 

1.624 

92.3 

121. 

396. 

135. 

142. 

467. 

45. 

191 . 

626. 

4.7 

0.593 

68.2 

1.592 

96.1 

109. 

359. 

135. 

143. 

469. 

45. 

183. 

601 . 

7.6 

0.566 

68.7 

1 .543 


SUCTION SIDE 



APPENDIX 0 (Cont'd) 


LASER DOPPLER VEI.OC IMETF.R DATA 

85% SPAN 100% SPEED PEAK EFE X/B = .13 PASSAGE NO. 31 


STD DAY RPM = 12470.4, 

RADIUS - 38.755 

CM, 

PHI = -14.6 DEG, STD DAY TTREL = 416. DEG K, 

UPSTREAM TTABS = 274. DEG K 


15.258 

IN 

748. DEG R 

493. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

EPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













10.9 

178. 

585. 

105. 

190. 

625. 

60. 

201. 

659. 

12.1 

0.624 

65.9 

1.494 

14.9 

179. 

586. 

105. 

182. 

596. 

60. 

198. 

649. 

8.7 

0.614 

66.8 

1.539 

18.9 

181. 

594. 

105. 

169. 

554. 

60. 

195. 

639. 

2.7 

0.609 

68.0 

1.620 

22.8 

182. 

598. 

105. 

169. 

555. 

60. 

196. 

642. 

2.4 

0.613 

67.9 

1.627 

26.8 

184. 

603. 

105. 

170. 

559. 

60. 

197. 

647. 

2.3 

0.618 

67.8 

1 .631 

30.7 

186. 

610. 

105. 

172. 

565. 

60. 

200. 

655. 

2.2 

0.626 

67.5 

1.635 

34.7 

188. 

618. 

105. 

173. 

567. 

60. 

202. 

661 . 

1.6 

0.633 

67.4 

1.649 

38.7 

191. 

626. 

105. 

174. 

571. 

60. 

204. 

668. 

1.2 

0.642 

67.2 

1.659 

42.6 

193. 

633. 

105. 

176. 

577. 

60. 

206. 

676. 

1.1 

0.649 

67.0 

1.663 

46.6 

195. 

640. 

105. 

178. 

583. 

60. 

208. 

683. 

1.1 

0.657 

66.8 

1.668 

50.5 

196. 

642. 

105. 

179. 

588. 

60. 

209. 

686. 

1.4 

0.660 

66.7 

1.664 

54.5 

198. 

651. 

105. 

181. 

593. 

60. 

212. 

695. 

1.1 

0.669 

66.5 

1.675 

58.4 

199. 

653. 

105. 

181. 

595. 

60. 

212. 

697. 

1.1 

0.672 

66.4 

1.676 

62.4 

201. 

660. 

105. 

182. 

598. 

60. 

214. 

703. 

0.7 

0.679 

66.3 

1.686 

66.4 

204. 

668. 

105. 

184. 

603. 

60. 

217. 

711. 

0.5 

0.688 

66.1 

1.695 

70.3 

206. 

676. 

105. 

184. 

604. 

60. 

219. 

717. 

-0.2 

0.696 

66.0 

1.710 

74.3 

205. 

671. 

105. 

184. 

605. 

60. 

218. 

714. 

0.4 

0.691 

66.0 

1.698 

78.2 

205. 

671. 

105. 

184. 

603. 

60. 

217. 

713. 

0.2 

0.691 

66.0 

1.701 

82.2 

204. 

669. 

105. 

185. 

607. 

60. 

217. 

713. 

0.8 

0.689 

65.9 

1.690 

06.2 

202. 

663. 

105. 

185. 

607. 

60. 

216. 

709. 

1.4 

0.683 

66.0 

1.677 

90.1 

201. 

658. 

105. 

186. 

609. 

60. 

215. 

706. 

2.2 

0.679 

65.9 

1.664 

94.1 

194. 

638. 

105. 

186. 

610. 

60. 

211. 

692. 

4.4 

0.660 

66.0 

1.621 

98.0 

193. 

634. 

105. 

187. 

613. 

60. 

210. 

690. 

5.2 

0.658 

66.0 

1.608 


SUCTION SIDE 
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APPENDIX D (Cont’d) 


LASER DOPPLER VELOCIMETER DATA 


85% SPAN 

100% SPEED 

PEAK 

EFF 

X/B 

= .26 

PASSAGE NO. 31 



STD DAY RPM = 12470.4, RADIUS = 38.590 CM, 

PHI - -14.6 

DEG, 

STD 

DAY TTREL = 

414. 

DEG K, UPSTREAM TTARS 

= 276. DEG 

K 

15.193 IN 





746. 

DEG R 

497. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

V Z— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH HO 

DEG 

MACH NO 

PRESSURE SIDE 

8.8 

122. 

400. 

105. 

234. 

768. 

60. 

176. 

576. 

44.8 

0.677 

61 .2 

1 .013 

12.8 

120. 

395. 

105. 

235. 

771. 

60. 

175. 

574. 

45.4 

0.680 

61.1 

1.003 

16.9 

120. 

394. 

105. 

228. 

747. 

60. 

172. 

564. 

44.3 

0.658 

62.2 

1 .026 

21.0 

123. 

402. 

105. 

225. 

738. 

60. 

173. 

566. 

42.9 

0.650 

62.5 

1.047 

25.0 

130. 

428. 

105. 

206. 

676. 

60. 

171 . 

562. 

36.0 

0.597 

65.0 

1 .155 

29.1 

168. 

550. 

105. 

185. 

606. 

60. 

190. 

624. 

14.2 

0.591 

66.7 

1.450 

33.1 

166. 

546. 

105. 

164. 

537. 

60. 

181 . 

595. 

6.4 

0.562 

68.8 

1.546 

37.2 

167. 

547. 

105. 

161. 

529. 

60. 

181. 

593. 

5.2 

0.560 

69.0 

1.560 

41.3 

168. 

551. 

105. 

163. 

536. 

60. 

182. 

598. 

5.6 

0.565 

68.8 

1.557 

45.3 

170. 

557. 

105. 

165. 

542. 

60. 

184. 

605. 

5.6 

0.572 

68.6 

1.559 

49.4 

172. 

565. 

105. 

165. 

542. 

60. 

186. 

611. 

4.6 

0.578 

68.5 

1.575 

53.4 

174. 

572. 

105. 

167. 

548. 

60. 

188. 

618. 

4.5 

0.586 

68.3 

1.579 

57.5 

177. 

581. 

105. 

169. 

555. 

60. 

191 . 

627. 

4.3 

0.595 

68.0 

1.586 

61.6 

181. 

593. 

105. 

171. 

561. 

60. 

195. 

638. 

3.7 

0.607 

67.8 

1 .600 

65.6 

183. 

601 . 

105. 

176. 

576. 

60. 

198. 

650. 

4.6 

0.617 

67.3 

1.592 

69.7 

187. 

612. 

105. 

176. 

578. 

60. 

201. 

658. 

3.6 

0.627 

67.1 

1.611 

73.7 

189. 

621. 

105. 

178. 

583. 

60. 

203. 

667. 

3.1 

0.636 

66.9 

1.622 

77.8 

192. 

631. 

105. 

181. 

595. 

60. 

207. 

678. 

3.4 

0.648 

66.5 

1.623 

81.9 

195. 

640. 

105. 

183. 

602. 

60. 

210. 

687. 

3.3 

0.658 

66.2 

1 .630 

85.9 

198. 

650. 

105. 

184. 

603. 

60. 

212. 

695. 

2.3 

0.667 

66.2 

1.649 

90.0 

202. 

664. 

105. 

188. 

616. 

60. 

216. 

710. 

2.3 

0.683 

65.7 

1.657 

94.0 

205. 

672. 

105. 

193. 

633. 

60. 

220. 

722. 

3.4 

0.693 

65.1 

1.647 

98.1 

SUCTION SIDE 

207. 

680. 

105. 

195. 

639. 

60. 

223. 

730. 

3.2 

0.702 

64.9 

1.654 
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APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DAI A 






85% SPAN 

100% 

SPEED 

PEAK 

EFF 

X/B = 

= .39 I 

PASSAGE NO. 31 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 38.423 CM, PHI 

= -14. 

.6 DEG, 

STD DAY 

TTREL = 

413. DEG 

K, 

UPSTREAM TTABS = 

276. DEG K 





15.127 

IN 





7 44. DEG 

R 



497. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7.ETA2 

VZ— CORRECTED 

BETA 


A8S0I UTE 

BETA PRIME RELATI’ 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH 1 

PRESSURE 

SIDE 














2.7 


159. 

523. 

105. 

243. 

796. 

60. 

206. 

675. 

34.1 


0.703 

59.6 

1 .163 

7.0 


163. 

534. 

105. 

244. 

802. 

60. 

209. 

686. 

33.3 


0.709 

59.3 

1 .174 

11.2 


161. 

527. 

105. 

246. 

806. 

60. 

208. 

682. 

34.3 


0.71 1 

59.2 

1 .158 

15.5 


157. 

514. 

105. 

246. 

808. 

60. 

205. 

673. 

35.7 


0.711 

59.1 

1 .136 

19.7 


153. 

501. 

105. 

247. 

81 1. 

60. 

203. 

665. 

37.2 


0.713 

58.9 

1 .113 

24.0 


146. 

479. 

105. 

247. 

812. 

60. 

198. 

650. 

39.4 


0.712 

58.9 

1.079 

20.2 


140. 

459. 

105. 

243. 

797. 

60. 

192. 

630. 

40.5 


0.699 

59.6 

1 .065 

32.5 


133. 

435. 

105. 

244. 

799. 

60. 

187. 

613. 

43.0 


0.702 

59.5 

1.027 

36.8 


127. 

416. 

105. 

234. 

769. 

60. 

179. 

588. 

43.2 


0.676 

60.9 

1.030 

41 .0 


123. 

402. 

105. 

231. 

758. 

60. 

175. 

574. 

44.0 


0.668 

61.5 

1 .021 

45.3 


120. 

395. 

105. 

220. 

723. 

60. 

169. 

556. 

42.8 


0.637 

63.1 

1 .048 

49.5 


135. 

444. 

105. 

201. 

659. 

60. 

173. 

567. 

32.7 


0.585 

65.4 

1 .196 

53.8 


173. 

568. 

105. 

166. 

546. 

60. 

187. 

614. 

4.8 


0.582 

68.3 

1.568 

58.0 


173. 

568. 

105. 

165. 

542. 

60. 

187. 

613. 

4.3 


0.581 

68.4 

1.575 

62.3 


172. 

564. 

105. 

166. 

544. 

60. 

186. 

611. 

5.0 


0.578 

68.4 

1.564 

66.6 


171. 

562. 

105. 

166. 

545. 

60. 

186. 

610. 

5.4 


0.577 

68.4 

1.558 

70.8 


171. 

561. 

105. 

168. 

550. 

60. 

186. 

611. 

6.1 


0.577 

68.2 

1.548 

75.1 


172. 

563. 

105. 

167. 

547. 

60. 

186. 

611. 

5.5 


0.578 

68.3 

1.557 

79.3 


172. 

563. 

105. 

169. 

556. 

60. 

187. 

615. 

6.6 


0.581 

68.0 

1.543 

83.6 


172. 

565. 

105. 

171. 

562. 

60. 

188. 

618. 

7.1 


0.584 

67.8 

1.538 

87.8 


172. 

565. 

105. 

173. 

566. 

60. 

189. 

620. 

7.6 


0.585 

67.7 

1.532 

92.1 


172. 

563. 

105. 

176. 

579. 

60. 

190. 

623. 

9.4 


0.588 

67.3 

1.508 

96.4 


172. 

563. 

105. 

179. 

588. 

60. 

191 . 

627. 

10.5 


0.592 

67.1 

1.495 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED PEAK EFF X/B = .52 .PASSAGE NO. 31 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.257 

CM, 

PHI = -14.6 

DEG, 




15.062 

IN 



PERCENT GAP 

Cl 

Cl 

2ETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

PRESSURE SIDE 







33.9 

175. 

575. 

105. 

166. 

546. 

15. 

38.4 

176. 

577. 

105. 

176. 

576. 

15. 

42.9 

174. 

571. 

105. 

172. 

565. 

15. 

47.4 

172. 

563. 

105. 

172. 

564. 

15. 

51 .9 

171. 

561. 

105. 

166. 

546. 

15. 

56.4 

170. 

557. 

105. 

162. 

532. 

15. 

60.9 

170. 

557. 

105. 

159. 

521. 

15. 

65.4 

171. 

561. 

105. 

153. 

503. 

15. 

69.9 

179. 

588. 

105. 

138. 

452. 

15. 

74.5 

192. 

630. 

105. 

124. 

408. 

15. 

79.0 

200. 

656. 

105. 

124. 

406. 

15. 


SUCTION SIDE 


STD DAY TTREL = 

412. DEG K, 
742. DEG R 

UPSTREAM 

TTABS = 276. 

496. 

DEG K 
DEG R 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS FPS 

DEG 

MACH NO 

DEG 

MACH NO 


217. 

712. 

28.5 

0.713 

59.5 

1.245 

220. 

722. 

30.0 

0.730 

58.6 

1.223 

217. 

714. 

29.7 

0.719 

59.1 

1.227 

215. 

705. 

30.1 

0.713 

59.4 

1.221 

213. 

699. 

29.2 

0.702 

60.0 

1.233 

21 1. 

691. 

28.7 

0.692 

60.5 

1.241 

210. 

688. 

28.1 

0.687 

60.8 

1.250 

209. 

687. 

26.9 

0.681 

61.2 

1.269 

213. 

700. 

22.5 

0.680 

61 .8 

1.335 

223. 

730. 

17.9 

0.700 

61.7 

1.411 

230. 

755. 

16.8 

0.724 

61.1 

1.436 



APPENDIX D (Cont'd) 

LASER DOPPLER VELQCIMETER DATA 


85% SPAN 

100% SPEED 

PEAK 

EFF 

X/B = 

.65 PASSAGE NO. 31 



STD DAY RPM = 12470.4, RADIUS = 38.090 CM, 

PHI = -14.6 

DEG, 

STD 

DAY TTREL = 

411. DEG K, UPSTREAM TTABS 

= 273. DEG 

K 

14.996 IN 





740. DEG R 

492. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

yz — 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVi 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH N! 

PRESSURE SIDE 













2.8 

107. 

352. 

105. 

217. 

711 . 

60. 

159. 

523. 

46.7 

0.635 

63.4 

0.988 

7.2 

129. 

424. 

105. 

219. 

719. 

60. 

176. 

578. 

39.4 

0.636 

62.7 

1.085 

11.7 

142. 

467. 

105. 

223. 

732. 

60. 

187. 

614. 

35.6 

0.649 

62.0 

1 .136 

16.1 

149. 

488. 

105. 

225. 

737. 

60. 

192. 

631. 

33.6 

0.656 

61 .7 

1.164 

20.6 

161. 

529. 

105. 

226. 

741 . 

60. 

202. 

663. 

29.4 

0.667 

61 .4 

1.225 

25.0 

170. 

557. 

105. 

228. 

747. 

60. 

209. 

685. 

26.9 

0.679 

61.1 

1.264 

29.5 

178. 

584. 

105. 

231. 

758. 

60. 

216. 

709. 

24.9 

0.696 

60.7 

1 .296 

33.9 

182. 

596. 

105. 

240. 

788. 

60. 

222. 

729. 

26.0 

0.720 

59.5 

1.281 

38.4 

194. 

636. 

105. 

247. 

812. 

60. 

234. 

767. 

23.9 

0.751 

58.5 

1 .321 

»:! 

197. 

646. 

105. 

259. 

849. 

60. 

240. 

788. 

25.6 

0.778 

57.0 

1 .296 

197. 

645. 

105. 

263. 

864. 

60. 

242. 

793. 

26.8 

0.788 

56.4 

1.277 

IH 

ffl: 

648 

105. 

260. 
271 . 

854. 

60. 

241 . 

791. 

25.8 

0.782 

56.8 

1.294 

638.’ 

105. 

889. 

60. 

243. 

797. 

29.1 

0.803 

55.2 

1 .239 

60.6 

188. 

618. 

105. 

273. 

895. 

60. 

239. 

785. 

31.3 

0.802 

54.9 

1.201 

65.1 

182. 

597. 

105. 

275. 

903. 

60. 

236. 

773. 

33.7 

0.803 

54.4 

1 .159 

69.5 

173. 

569. 

105. 

270. 

886. 

60. 

227. 

746. 

35.2 

0.785 

55.1 

1 .133 

74.0 

163. 

536. 

105. 

252. 

827. 

60. 

213. 

700. 

34.8 

0.734 

57.7 

1 .141 

78.5 

163. 

535. 

105. 

238. 

781 . 

60. 

208. 

682. 

31.8 

0.698 

59.8 

1 .189 

82.9 

169. 

553. 

105. 

232. 

761 . 

60. 

210. 

688. 

28.4 

0.688 

60.6 

1 .241 

87.4 

163. 

535. 

105. 

210. 

689. 

60. 

197. 

647. 

24.4 

0.633 

63.4 

1.297 

91.8 

155. 

508. 

105. 

190. 

622. 

60. 

184. 

603. 

21 .2 

0.581 

66.0 

1 .338 


SUCTION SIDE 



218 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85 % SPAN 100? SPEED PEAX EFF X/B = .78 PASSAGE NO. 31 


STD DAY 

RPM = 

1 2470.4, 

RADIUS 

= 37.925 

CM, 

PHI = -14. 

.6 DEG, 

STD DAY TTREL = 

410. DEG K, 

UPSTREAM 

TTABS = 

274. 

DEG K 





14.931 

IN 





738. DEG R 



493. 

DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ--I 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 


MACH NO 

PRESSURE 

SIDE 














2.9 


219. 

720. 

60. 

213. 

700. 

15. 

153. 

501. 

50.6 

0.650 

63.0 


0.927 

7.1 


219. 

717. 

60. 

187. 

613. 

15. 

171. 

560. 

41.8 

0.635 

62.8 


1.049 

11.3 


218. 

716. 

60. 

183. 

599. 

15. 

173. 

569. 

40.4 

0.634 

62.8 


1.068 

15.6 


219. 

719. 

60. 

175. 

574. 

15. 

180. 

591. 

37.4 

0.637 

62.5 


1 .109 

19.8 


219. 

719. 

60. 

172. 

565. 

15. 

182. 

598. 

36.4 

0.637 

62.5 


1.123 

24.1 


221. 

726. 

60. 

174. 

571. 

15. 

184. 

603. 

36.4 

0.643 

62.2 


1 .121 

28.3 


224. 

736. 

60. 

177. 

582. 

15. 

186. 

609. 

36.7 

0.652 

61.7 


1.115 

32.5 


227. 

745. 

60. 

181. 

595. 

15. 

187. 

612. 

37.4 

0.659 

61.3 


1.105 

36.8 


229. 

752. 

60. 

182. 

597. 

15. 

189. 

621. 

37.0 

0.665 

61.0 


1.109 

41.0 


231. 

757. 

60. 

178. 

583. 

15. 

194. 

638. 

35.1 

0.671 

60.7 


1.136 

45.3 


233. 

765. 

60. 

175. 

574. 

15. 

200. 

656. 

33.5 

0.680 

60.4 


1.159 

49.5 


236. 

774. 

60. 

174. 

571. 

15. 

204. 

670. 

32.5 

0.690 

60.0 


1.174 

53.7 


242. 

793. 

60. 

179. 

588. 

15. 

209. 

685. 

32.8 

0.706 

59.1 


1.169 

58.0 


246. 

807. 

60. 

183. 

599. 

15. 

212. 

696. 

32.8 

0.719 

58.5 


1 .168 

62.2 


252. 

827. 

60. 

188. 

617. 

15. 

217. 

711. 

33.2 

0.736 

57.6 


1.163 

66.5 


257. 

842. 

60. 

192. 

631. 

15. 

220. 

722. 

33.4 

0.749 

57.0 


1.158 

70.7 


261. 

856. 

60. 

196. 

642. 

15. 

224. 

734. 

33.5 

0.761 

56.4 


1.158 

75.0 


262. 

861. 

60. 

202. 

664. 

15. 

221. 

725. 

35.2 

0.763 

56.1 


1 .129 

79.2 


267. 

875. 

60. 

205. 

674. 

15. 

225. 

737. 

35.1 

0.775 

55.5 


1.131 

83.4 


269. 

881. 

60. 

208. 

681. 

15. 

226. 

741. 

35.3 

0.780 

55.2 


1.127 

87.7 


268. 

878. 

60. 

201. 

661. 

15. 

229. 

751. 

33.7 

0.780 

55.4 


1.154 

91.9 


270. 

887. 

60. 

201. 

659. 

15. 

233. 

765. 

32.9 

0.790 

55.0 


1.168 

96.2 


275. 

903. 

60. 

208. 

681. 

15. 

235. 

771. 

33.8 

0.803 

54.3 


1.154 


SUCTION SIDE 
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APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 






85% SPAN 100% 

SPEED 

PEAK 

EFF 

X/B = 

= .91 PASSAGE NO. 31 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 37.757 

CM, PHI 

= -14.6 

DEG, 

STD DAY TTREL = 

409. DEG 

K, 

UPSTREAM TTABS = 

274. DEG K 





14.865 

IN 





736. DEG 

R 



493. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

YZ-- 

CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 


MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 














6.6 


221. 

726. 

60. 

207. 

679. 

15. 

160. 

525. 

47.9 


0.650 

62.4 

0.958 

10.6 


220. 

722. 

60. 

193. 

633. 

15. 

168. 

553. 

43.5 


0.641 

62.4 

1.020 

14.6 


222. 

727. 

60. 

191 . 

628. 

15. 

172. 

563. 

42.5 


0.644 

62.2 

1.032 

18.6 


223. 

730. 

60. 

190. 

623. 

15. 

174. 

571. 

41.7 


0.646 

62.0 

1.042 

22.6 


222. 

728. 

60. 

187. 

615. 

15. 

175. 

574. 

41.0 


0.644 

62.1 

1.052 

26.6 


223. 

731. 

60. 

183. 

601. 

15. 

179. 

588. 

39.2 


0.647 

61.9 

1.076 

3Q.6 


222. 

727. 

60. 

182. 

598. 

15. 

178. 

585. 

39.3 


0.643 

62.1 

1.076 

34.6 


222. 

729. 

60. 

182. 

598. 

15. 

179. 

588. 

39.1 


0.645 

62.0 

1.079 

38.6 


223. 

732. 

60. 

180. 

592. 

15. 

182. 

596. 

38.2 


0.648 

61.8 

1.091 

42.6 


225. 

737. 

60. 

179. 

586. 

15. 

185. 

608. 

37.1 


0.653 

61.5 

1.105 

46.6 


226. 

743. 

60. 

183. 

601 . 

15. 

184. 

605. 

38.2 


0.657 

61.3 

1.089 

50.6 


229. 

750. 

60. 

188. 

617. 

15. 

184. 

603. 

39.3 


0.663 

61.0 

1.072 

54.6 


229. 

751. 

60. 

194. 

638. 

15. 

180. 

590. 

41.4 


0.664 

61 .0 

1.042 

58.6 


230. 

755. 

60. 

198. 

648. 

15. 

179. 

588. 

42.1 


0.668 

60.8 

1 .031 

62.6 


231. 

757. 

60. 

198. 

648. 

15. 

180. 

591. 

41 .9 


0.670 

60.7 

1.033 

66.6 


233. 

766. 

60. 

196. 

643. 

15. 

185. 

607. 

40.6 


0.677 

60.3 

1.050 

70.6 


239. 

785. 

60. 

197. 

647. 

15. 

192. 

631. 

39.4 


0.693 

59.3 

1.065 

74.6 


244. 

801. 

60. 

204. 

670. 

15. 

194. 

636. 

40.4 


0.707 

58.6 

1.048 

78.6 


248. 

815. 

60. 

210. 

689. 

15. 

196. 

642. 

41.1 


0.719 

57.9 

1.035 

82.6 


255. 

836. 

60. 

214. 

703. 

15. 

202. 

661. 

40.7 


0.737 

56.9 

1.038 

86.6 


260. 

853. 

60. 

213. 

700. 

15. 

210. 

687. 

39.1 


0.753 

56.1 

1.061 

90.6 

SUCTION 

SIDE 

265. 

869. 

60. 

207. 

678. 

15. 

221. 

726. 

35.9 


0.769 

55.5 

1.113 
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APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED PEAK EFF X/B = 1.0 PASSAGE NO. 31 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 37.643 

CM, 

PHI = -14.6 

DEG, 

STD DAY 

TTREL = 

408. DEG 

K, UPSTREAM TTABS = 

274. DEG K 





14.820 

IN 





735. DEG 

R 


494. DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













8.1 


114. 

374. 

105. 

206. 

677. 

15. 

168. 

550. 

46.1 

0.661 

61 .4 

0.974 

11.9 


115. 

376. 

105. 

196. 

643. 

15. 

165. 

543. 

44.7 

0.640 

62.5 

1.000 

15.7 


124. 

407. 

105. 

190. 

622. 

15. 

173. 

568. 

41 .8 

0.644 

62.0 

1 .038 

l y. 5 


126. 

412. 

105. 

187. 

613. 

15. 

174. 

570. 

41.1 

0.641 

62.1 

1.048 

23.3 


129. 

424. 

105. 

187. 

615. 

15. 

178. 

583. 

40.4 

0.649 

61.7 

1 .056 

27.1 


129. 

423. 

1U5. 

184. 

604. 

15. 

176. 

579. 

40.0 

0.642 

62.0 

1.063 

30.9 


127. 

418. 

105. 

187. 

612. 

15. 

176. 

576. 

40.7 

0.644 

62.0 

1 .054 

34.7 


130. 

425. 

105. 

186. 

610. 

15. 

178. 

582. 

40.1 

0.647 

61 .8 

1.060 

38.5 


135. 

442. 

105. 

184. 

604. 

15. 

182. 

598. 

38.8 

0.654 

61 .4 

1 .077 

42.3 


135. 

444. 

105. 

184. 

6U5. 

15. 

183. 

600. 

38.7 

0.656 

61.3 

1 .078 

46 . 1 


136. 

446. 

105. 

183. 

602. 

15. 

183. 

6U1 . 

38.5 

0.655 

61 .3 

1.082 

49.9 


136. 

447. 

105. 

185. 

608. 

15. 

184. 

604. 

38.7 

0.659 

61.1 

1 .078 

53. 7 


139. 

457. 

105. 

187. 

613. 

15. 

187. 

615. 

38.3 

0.668 

60.6 

1 .082 

57.5 


139. 

455. 

105. 

187. 

614. 

15. 

187. 

613. 

38.5 

0.668 

60.6 

1.079 

61 .3 


140. 

458. 

105. 

191. 

626. 

15. 

189. 

619. 

38.8 

0.677 

60.1 

1 .073 

65.1 


137. 

450. 

105. 

194. 

635. 

15. 

187. 

614. 

39.7 

0.677 

60.1 

1 .060 

68.9 


137. 

448. 

105. 

197. 

645. 

15. 

187. 

614. 

40.2 

0.682 

59.9 

1 .051 

72.7 


137. 

450. 

105. 

199. 

653. 

15. 

189. 

619. 

40.4 

0.688 

59.5 

1.047 

76.5 


135. 

442. 

105. 

202. 

663. 

15. 

187. 

613. 

41 .3 

0.690 

59.5 

1.034 

80.3 


136. 

446. 

105. 

205. 

674. 

15. 

189. 

620. 

41.5 

0.699 

58.9 

1.029 

84.1 


136. 

445. 

105. 

209. 

685. 

15. 

190. 

622. 

42.0 

0.705 

58.6 

1 .020 

87.9 


130. 

426. 

105. 

211. 

692. 

15. 

184. 

605. 

43.4 

0.699 

59.0 

1.001 

91.7 


134. 

438. 

105. 

210. 

689. 

15. 

188. 

616. 

42.6 

0.704 

58.7 

1.012 

95.5 


134. 

439. 

105. 

215. 

704. 

15. 

189. 

621. 

43.1 

0.714 

58.1 

1.003 


SUCTION SIDE 



APPENDIX D (Cont'H) 

LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED PEAK EFF X/B =1.1 PASSAGE NO. 31 


STD DAY 

RPM = 

12470.4, 

RADIUS 

= 3 7.516 

CM, 

PHI = -14. 

.6 DEG, 

STD DAY 

TTREL = 

407. DEG K, 

UPSTREAM 

TTABS = 

276. 

DEG 1 

< 





14.770 

IN 





733. DEG R 



497. 

DEG ! 

1 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RE! 

.ATI VE 



MPS 

FPS 

DEG 

MPS 

EPS 

DEG 

MPS 

EPS 

DEG 

MACH NO 

DEG 


MACH NO 

PRESSURE 

SIDE 















2.9 


228. 

748. 

60. 

234. 

767. 

15. 

149. 

490. 

54.2 

0.684 

61 .4 


0 , 

.852 

6.7 


229. 

751. 

60. 

221. 

724. 

15. 

160. 

525. 

50.0 

0.674 

61.1 


0 

.913 

10.5 


230. 

755. 

60. 

207. 

679. 

15. 

172. 

563. 

45.2 

0.669 

60.8 


0 

.981 

14.3 


230. 

755. 

60. 

201. 

658. 

15. 

176. 

578. 

43.1 

0.667 

60.7 


1 

.011 

18.1 


230. 

754. 

60. 

197. 

645. 

15. 

179. 

586. 

41.8 

0.665 

60.8 


1, 

.029 

21.9 


229. 

750. 

60. 

194. 

638. 

15. 

179. 

586. 

41.5 

0.661 

60.9 


1 . 

.035 

25.7 


227. 

746. 

60. 

192. 

629. 

15. 

179. 

587. 

40.9 

0.658 

61 .1 


1 

.044 

29.5 


227. 

745. 

60. 

191. 

627. 

15. 

179. 

587. 

40.8 

0.657 

61.2 


1 . 

.046 

33.3 


229. 

750. 

60. 

192. 

629. 

15. 

181 . 

592. 

40.5 

0.661 

60.9 


1 

.048 

37.1 


229. 

751. 

60. 

193. 

633. 

15. 

180. 

591. 

40.9 

0.662 

60.9 


1 . 

.043 

40.9 


229. 

751. 

60. 

194. 

635. 

15. 

180. 

589. 

41.1 

0.662 

60.9 


1 . 

.040 

44.7 


229. 

750. 

60. 

195. 

640. 

15. 

178. 

584. 

41.7 

0.662 

61.0 


1 . 

.032 

40.5 


228. 

748. 

60. 

197. 

645. 

15. 

176. 

578. 

42.4 

0.660 

61.1 


1 

.023 

52.3 


228. 

747. 

60. 

198. 

649. 

15. 

175. 

574. 

42.9 

0.660 

61.1 


1 

.016 

56.1 


229. 

750. 

60. 

200. 

656. 

15. 

17 5. 

573. 

43.3 

0.663 

61.0 


1 . 

.009 

59.9 


230. 

755. 

60. 

202. 

663. 

15. 

175. 

575. 

43.6 

0.667 

60.7 


1 . 

.004 

63.7 


230. 

755. 

60. 

203. 

665. 

15. 

175. 

573. 

43.8 

0.667 

60.7 


1 . 

.001 

67.5 


231. 

757. 

60. 

204. 

668. 

15. 

175. 

574. 

43.9 

0.669 

60.7 


0 , 

.999 

71.3 


231. 

757. 

60. 

205. 

671. 

15. 

174. 

572. 

44.2 

0.669 

60.7 


0. 

.994 

75.1 


233. 

764. 

60. 

208. 

682. 

15. 

175. 

574. 

44.7 

0.676 

60.3 


0. 

.986 

78.9 


235. 

772. 

60. 

213. 

698. 

15. 

175. 

573. 

45.6 

0.684 

59.9 


0. 

.971 

82.7 


237. 

778. 

60. 

215. 

707. 

15. 

175. 

575. 

45.9 

0.689 

59.6 


0 , 

.964 

86.5 


237. 

779. 

60. 

214. 

703. 

15. 

177. 

579. 

45.4 

0.690 

59.6 


0 , 

.971 

90.3 


240. 

786. 

60. 

210. 

688. 

15. 

183. 

600. 

43.4 

0.693 

59.2 


1 . 

.000 

94.1 


242. 

794. 

60. 

215. 

704. 

15. 

183. 

599. 

44.2 

0.701 

58.8 


0 . 

.985 

97.9 


244. 

801. 

60. 

236. 

773. 

15. 

171. 

559. 

50.0 

0.717 

58.4 


0 . 

.896 

SUCTION 

SIDE 

















APPENDIX D (Cont'd) 


LASER DOPPLER VELOC IMETER DATA 



85% SPAN 

9 5% SPEED PEAK EFF 

X/B - 

-.3 

PASSAGE 

NO. 31 


STD DAY RPM = I 1846.9, 

RADIUS = 39.306 CM, 
15.475 IN 

, PHI = -14.6 DEG, 

STD DAY 

TTREL 

= 407. 
732. 

DEG K, 
DEG R 

UPSTREAM TTABS ~ 273. DEG K 
4Q2. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C? 

C2 

7E TAP 

V7-- 

CORRECTED 

BETA 

AR SOLUTE 

BETA PRIME 

RELATIVE 


MPS 

EPS 

DEG 

ups 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH MO 

PRESSURE SIDE 

2.2 

88. 

288. 

135. 

99. 

324. 

45. 

135. 

444. 

3.4 

0.416 

73.7 

1.484 

6.0 

85. 

278. 

135. 

99. 

326. 

45. 

134. 

439. 

4.5 

0.410 

73.9 

1 .470 

9.8 

80. 

262. 

135. 

98. 

323. 

45. 

129. 

425. 

6.0 

0.397 

74.2 

1 .454 

13.6 

84. 

277. 

135. 

100. 

328. 

45. 

134. 

439. 

4.8 

0.411 

73.8 

1 .468 

17.4 

83. 

273. 

135. 

101 . 

333. 

45. 

134. 

440. 

5.7 

0.41 1 

73.7 

1 .460 

21.2 

90. 

296. 

135. 

104. 

340. 

45. 

141. 

462. 

4.0 

0.433 

73.1 

1.483 

25.0 

103. 

339. 

135. 

109. 

356. 

45. 

154. 

505. 

1.4 

0.476 

71 .8 

1.525 

28.8 

119. 

390. 

135. 

114. 

374. 

45. 

169. 

555. 

-1.2 

0.529 

70.4 

1.579 

32.6 

126. 

415. 

135. 

119. 

390. 

45. 

178. 

584. 

-1.8 

0.560 

69.5 

1.602 

36.4 

128. 

420. 

135. 

1 18. 

386. 

45. 

178. 

585. 

-2.4 

0.562 

69.6 

1 .611 

40.2 

129. 

422. 

135. 

117. 

384. 

45. 

178. 

585. 

-2.7 

0.563 

69.6 

1 .615 

44.0 

127. 

418. 

135. 

119. 

390. 

45. 

179. 

587. 

-2.0 

0.563 

69.5 

1.606 

47.8 

127. 

418. 

135. 

118. 

388. 

45. 

178. 

585. 

-2.1 

0.562 

69.6 

1 .607 

51.6 

128. 

419. 

135. 

119. 

389. 

45. 

179. 

587. 

-2.1 

0.563 

69.5 

1.608 

55.4 

129. 

424. 

135. 

122. 

399. 

45. 

182. 

598. 

-1.7 

0.574 

69.1 

1.609 

59.2 

133. 

435. 

135. 

1 18. 

388. 

45. 

182. 

598. 

-3.3 

0.577 

69.3 

1.630 

63.0 

132. 

434. 

135. 

120. 

394. 

45. 

183. 

601 . 

-2.8 

0.580 

69.1 

1.625 

66.8 

129. 

423. 

135. 

117. 

384. 

45. 

179. 

586. 

-2.8 

0.564 

69.6 

1 .616 

70.6 

127. 

417. 

135. 

117. 

384. 

45. 

177. 

582. 

-2.4 

0.559 

69.7 

1 .608 

74.4 

123. 

405. 

135. 

115. 

378. 

45. 

173. 

568. 

-2.0 

0.545 

70.1 

1.596 

78.2 

121. 

397. 

135. 

113. 

371. 

45. 

170. 

558. 

-1.9 

0.533 

70.4 

1.590 

82.0 

116. 

379. 

135. 

m. 

363. 

45. 

164. 

539. 

-1.2 

0.513 

70.9 

1.571 

85.8 

112. 

367. 

135. 

109. 

358. 

45. 

160. 

526. 

-0.7 

0.500 

71 .3 

1.559 

89.6 

109. 

359. 

135. 

105. 

345. 

45. 

156. 

51 1. 

-1.1 

0.485 

71 .8 

1.557 

93.4 

100. 

327. 

135. 

104. 

342. 

45. 

148. 

486. 

1 .3 

0.458 

72.5 

1.519 

97.2 

92. 

303. 

135. 

102. 

336. 

45. 

141. 

464. 

3.0 

0.435 

73.1 

1.494 


SUCTION SIDE 



APPENDIX D (ContM) 

LASER DOPPLER VELOC IflETER DATA 



8 5% SPAN 95% SPEED PEAK Err 

X/B = -.1 PASSAGE 

NO, 

. 31 



STD DAY RPM = 1 1846. 9 , 

RADIUS = 39.050 CM, PHI - -14.6 DEO, 

STD DAY T TREE - 405. 

DEG 

K, 

UPSTREAM TTABS - 273. DEG 

K 


15.374 IN 

729. 

DEG 

R 

491 . DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7ETA2 

VZ-- 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

2.6 

131. 

430. 

135. 

125. 

411. 

45. 

186. 

611. 

-1.3 

0.587 

68.5 

1 .602 

6.4 

131. 

431. 

135. 

126. 

413. 

45. 

187. 

613. 

-1.2 

0.589 

68.4 

1 .602 

10.2 

131. 

429. 

135. 

126. 

412. 

45. 

186. 

61 1. 

-1.2 

0.587 

68.5 

1.600 

14.0 

132. 

433. 

135. 

126. 

412. 

45. 

187. 

614. 

-1 .4 

0.590 

60.4 

1 .605 

17.8 

133. 

435. 

135. 

127. 

417. 

45. 

189. 

619. 

-1.2 

0.595 

68.2 

1 .605 

21.6 

137. 

448. 

135. 

127. 

418. 

45. 

192. 

629. 

-2.0 

0.607 

68.0 

1.622 

25.4 

139. 

455. 

135. 

129. 

422. 

45. 

194. 

637. 

-2.2 

0.616 

67.8 

1 .629 

29.2 

143. 

470. 

135. 

128. 

419. 

45. 

197. 

646. 

-3.3 

0.628 

67.7 

1.652 

33.0 

143. 

470. 

135. 

128. 

419. 

45. 

197. 

646. 

-3.3 

0.620 

67.7 

1 .652 

36.8 

139. 

455. 

135. 

128. 

420. 

45. 

194. 

636. 

-2.3 

0.615 

67.9 

1 .630 

40.6 

135. 

443. 

135. 

128. 

420. 

45. 

191 . 

627. 

-1.5 

0.604 

68.0 

1.614 

44.4 

135. 

442. 

135. 

128. 

4 21. 

45. 

191. 

627. 

-1.4 

0.604 

68.0 

1 .612 

48.2 

134. 

439. 

135. 

129. 

423. 

45. 

191 . 

626. 

-1.1 

0.602 

68.0 

1 .607 

52.0 

123. 

403. 

135. 

127. 

418. 

45. 

182. 

597. 

1.0 

0.568 

68.7 

1.562 

55.8 

114. 

374. 

135. 

126. 

413. 

45. 

174. 

572. 

2.8 

0.541 

69.3 

1 .528 

59.6 

107. 

351. 

135. 

123. 

404. 

45. 

167. 

549. 

4.0 

0.517 

69.9 

1.504 

63.4 

93. 

304. 

135. 

120. 

393. 

4 5. 

154. 

507. 

7.3 

0.475 

71 .1 

1 .453 

67.2 

76. 

249. 

135. 

116. 

380. 

45. 

139. 

457. 

11.8 

0.429 

72.5 

1 .396 

71.0 

67. 

221. 

135. 

112. 

368. 

45. 

130. 

428. 

14.0 

0.403 

73.4 

1 .371 

74.8 

82. 

269. 

135. 

112. 

367. 

45. 

141. 

462. 

8.8 

0.433 

72.5 

1 .427 

82.4 

129. 

424. 

135. 

125. 

411. 

45. 

185. 

607. 

-0.9 

0.582 

68.6 

1 .594 

86.2 

136. 

446. 

135. 

130. 

427. 

45. 

193. 

634. 

-1.2 

0.611 

67.8 

1 .614 

90.0 

135. 

442. 

135. 

129. 

424. 

45. 

192. 

629. 

-1.2 

0.606 

67.9 

1 .610 

93.8 

135. 

442. 

135. 

130. 

428. 

45. 

193. 

632. 

-0.9 

0.608 

67.8 

1 .608 

97.6 

134. 

439. 

135. 

130. 

428. 

45. 

192. 

630. 

-0.7 

0.606 

67.8 

1 .604 


SUCTION SIDE 


tJ 

tO 

U> 


224 


APPENHI X D (Cont’ci) 


LASER DOPPLF.R VELOCIMETER DATA 


85% SPAN 95% SPEED PEAK EFF 

X/B = 0.0 PASSAGE 

NO. 31 



STD DAY RPM = 1 1846.9, RADIUS = 38.923 CM, PHI = -14.6 DEG, 

STD DAY TTRF.I. = 404. 

DEG K, 

UPSTREAM TTABS = 273. DEG 

K 

15.324 IN 

728. 

DEG R 

491 . DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CO 

RRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RFI ATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MAC H NO 

DEG 

MACH NO 

PRESSURE SIDE 

8.7 

135. 

442. 

135. 

128. 

420. 

45. 

191 . 

626. 

-1.5 

0.603 

68.0 

1.608 

12.5 

133. 

436. 

135. 

129. 

424. 

45. 

191. 

625. 

-0.8 

0.600 

67.9 

1.597 

16.3 

133. 

436. 

135. 

131 . 

429. 

45. 

192. 

629. 

-0.5 

0.603 

67.8 

1.595 

20.1 

134. 

441. 

135. 

130. 

428. 

45. 

193. 

632. 

-0.9 

0.607 

67.7 

1.602 

23.9 

134. 

439. 

135. 

133. 

435. 

45. 

194. 

635. 

-0.3 

0.610 

67.5 

1.595 

27.7 

135. 

442. 

135. 

132. 

433. 

45. 

194. 

636. 

-0.6 

0.611 

67.6 

1.600 

31.5 

135. 

443. 

135. 

133. 

435. 

45. 

194. 

638. 

-0.5 

0.613 

67.5 

1 .601 

35.3 

137. 

448. 

135. 

132. 

432. 

45. 

195. 

640. 

-1.0 

0.616 

67.5 

1.609 

39.1 

138. 

454. 

135. 

134. 

439. 

45. 

198. 

649. 

-1.0 

0.625 

67.2 

1.614 

42.9 

137. 

448. 

135. 

134. 

438. 

45. 

196. 

644. 

-0.6 

0.619 

67.3 

1.606 

46.7 

140. 

459. 

135. 

135. 

443. 

45. 

200. 

656. 

-1.0 

0.632 

67.0 

1.618 

50.5 

146. 

479. 

135. 

135. 

442. 

45. 

204. 

669. 

-2.3 

0.650 

66.8 

1.646 

54.3 

148. 

486. 

135. 

133. 

435. 

45. 

204. 

669. 

-3.2 

0.652 

66.9 

1.660 

58.1 

144. 

472. 

135. 

135. 

443. 

45. 

203. 

665. 

-1.8 

0.644 

66.8 

1.636 

61 .9 

140. 

459. 

135. 

135. 

443. 

45. 

200. 

656. 

-1.0 

0.632 

67.0 

1.618 

65.7 

135. 

443. 

135. 

135. 

442. 

45. 

196. 

643. 

-0.1 

0.618 

67.3 

1.597 

69.5 

128. 

419. 

135. 

138. 

453. 

45. 

193. 

634. 

2.2 

0.604 

67.2 

1.559 

73.3 

136. 

445. 

135. 

140. 

460. 

45. 

200. 

658. 

0.9 

0.631 

66.6 

1.590 

77.1 

134. 

441 . 

135. 

141. 

463. 

45. 

200. 

657. 

1.4 

0.629 

66.6 

1.583 

80.9 

124. 

406. 

135. 

145. 

475. 

45. 

195. 

640. 

4.5 

0.608 

66.7 

1.531 

84.7 

128. 

421. 

135. 

146. 

478. 

45. 

199. 

653. 

3.6 

0.622 

66.4 

1.549 

88.5 

no. 

362. 

135. 

145. 

476. 

45. 

186. 

609. 

7.7 

0.575 

67.3 

1.475 

92.3 

105. 

345. 

135. 

145. 

475. 

45. 

182. 

596. 

9.0 

0.562 

67.5 

1.454 

99.9 

93. 

304. 

135. 

144. 

471. 

45. 

172. 

563. 

12.2 

0.531 

68.3 

1.406 


SUCTION SIDE 



APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 


85 % SPAN 95 % SPEED PEAK EFF X/B = .26 PASSAGE NO. 31 


STD DAY 

RPM = 

11846.9, 

RADIUS 

= 38.590 

CM, 

PHI = 

-14.6 DEG, 

STD 

DAY TTREL 

= 402. 

DEG K, 

UPSTREAM TTABS 

= 271 . DEG K 





15.193 

IN 





724. 

DEG R 


488. DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

: SIDE 













8.8 


224. 

736. 

60. 

200. 

656. 

15. 

170. 

558. 

44.6 

0.659 

60.5 

0.968 

12.8 


221 . 

726. 

60. 

205. 

672. 

15. 

162. 

533. 

47.2 

0.654 

61 .1 

0.935 

16.9 


215. 

705. 

60. 

201 . 

660. 

15. 

156. 

512. 

47.9 

0.637 

62.2 

0.932 

21 .0 


216. 

709. 

60. 

206. 

677. 

15. 

154. 

505. 

49.3 

0.643 

62.1 

0.912 

25.0 


212. 

696. 

60. 

203. 

665. 

15. 

151. 

495. 

49.4 

0.632 

62.7 

0.916 

29.1 


206. 

675. 

60. 

210. 

689. 

15. 

137. 

448. 

53.9 

0.626 

64.1 

0.863 

33.1 


198. 

650. 

60. 

214. 

701 . 

15. 

123. 

404. 

57.7 

0.618 

65.8 

0.825 

37.2 


191 . 

626. 

60. 

205. 

672. 

15. 

119. 

392. 

57.4 

0.595 

67.1 

0.843 

41 .3 


186. 

610. 

60. 

191 . 

627. 

15. 

123. 

402. 

54.4 

0.570 

67.6 

0.891 

45.3 


173. 

566. 

60. 

160. 

525. 

15. 

126. 

414. 

47.3 

0.515 

69.1 

0.996 

49.4 


152. 

500. 

105. 

161. 

529. 

60. 

172. 

564. 

11.4 

0.532 

68.2 

1 .405 

53.4 


169. 

555. 

105. 

155. 

508. 

60. 

182. 

596. 

1.4 

0.568 

68.4 

1 .541 

57 . 5 


169. 

553. 

105. 

158. 

517. 

60. 

182. 

598. 

2.9 

0.568 

68.1 

1.523 

61.6 


173. 

569. 

105. 

160. 

525. 

60. 

187. 

613. 

2.0 

0.584 

67.8 

1.542 

65.6 


173. 

568. 

105. 

163. 

534. 

60. 

188. 

616. 

3.2 

0.585 

67.5 

1.526 

69.7 


177. 

582. 

105. 

166. 

543. 

60. 

192. 

629. 

2.7 

0.599 

67.1 

1 .540 

73.7 


179. 

587. 

105. 

168. 

551 . 

60. 

194. 

636. 

3.1 

0.605 

66.8 

1 .537 

77.B 


182. 

596. 

105. 

170. 

559. 

60. 

197. 

645. 

3.1 

0.615 

66.5 

1.543 

81 .9 


183. 

602. 

105. 

173. 

567. 

60. 

199. 

653. 

3.4 

0.622 

66.2 

1 .542 

85.9 


187. 

615. 

105. 

175. 

575. 

60. 

203. 

665. 

2.9 

0.636 

65.9 

1.556 

90.0 


190. 

624. 

105. 

178. 

583. 

60. 

206. 

675. 

2.8 

0.646 

65.6 

1.561 

94.0 


190. 

624. 

105. 

180. 

591 . 

60. 

207. 

678. 

3.7 

0.647 

65.3 

1.549 

98.1 


187. 

615. 

105. 

182. 

598. 

60. 

205. 

674. 

5.6 

0.641 

65.2 

1 .521 

SUCTION 

SIDE 












226 


APPENDIX D (Cont'd) 


LASER DOPPLER YELOCIMETER DATA 
85% SPAN 95 % SPEED PEAK EFF X/B = .39 PASSAGE NO. 31 


STD DAY RPM = 

11846.9, 

RADIUS 

= 38.423 
15.127 

CM, PHI 
IN 

= -14. 

.6 DEG, 

STD DAY 

TTREL = 

401. DEG K, 
722. DEG R 

UPSTREAM TTABS = 

271 . DEG K 
488. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

5.4 

226. 

741. 

60. 

176. 

577. 

15. 

190. 

623. 

35.8 

0.663 

60.0 

1.087 

9.6 

227. 

744. 

60. 

183. 

599. 

15. 

186. 

611. 

37.9 

0.664 

59.9 

1.057 

13.7 

224. 

735. 

60. 

184. 

604. 

15. 

181 . 

595. 

39.2 

0.656 

60.3 

1.039 

17.8 

225. 

739. 

60. 

187. 

612. 

15. 

181. 

595. 

39.7 

0.659 

60.1 

1.032 

22.0 

227. 

745. 

60. 

187. 

613. 

15. 

184. 

602. 

39.3 

0.664 

59.8 

1.037 

26.1 

228. 

748. 

60. 

189. 

619. 

15. 

184. 

602. 

39.7 

0.667 

59.7 

1.031 

30.3 

231. 

757. 

60. 

188. 

616. 

15. 

188. 

617. 

38.6 

0.675 

59.3 

1.045 

34.4 

221. 

724. 

60. 

189. 

619. 

15. 

173. 

568. 

41.8 

0.647 

60.9 

1.006 

38.5 

219. 

720. 

60. 

194. 

638. 

15. 

167. 

549. 

44.2 

0.645 

61.2 

0.974 

42.7 

221. 

724. 

60. 

196. 

644. 

15. 

168. 

550. 

44.5 

0.649 

61.0 

0.969 

46.8 

217. 

712. 

60. 

195. 

641. 

15. 

163. 

535. 

45.3 

0.639 

61.6 

0.961 

50.9 

212. 

696. 

60. 

194. 

637. 

15. 

157. 

516. 

46.4 

0.627 

62.5 

0.951 

55.1 

201 . 

660. 

60. 

193. 

632. 

15. 

143. 

469. 

49.5 

0.601 

64.5 

0.924 

59.2 

190. 

623. 

60. 

185. 

607. 

15. 

133. 

435. 

50.7 

0.572 

66.5 

0.925 

63.4 

180. 

592. 

60. 

177. 

582. 

15. 

125. 

409. 

51.3 

0.546 

68.1 

0.933 

67.5 

169. 

556. 

60. 

155. 

510. 

15. 

125. 

411. 

46.6 

0.506 

69.4 

1.005 

71.6 

167. 

549. 

60. 

130. 

425. 

15. 

141. 

463. 

35.4 

0.494 

68.8 

1.125 

75.8 

157. 

514. 

60. 

91. 

300. 

15. 

154. 

505. 

20.1 

0.486 

69.3 

1.293 

79.9 

158. 

519. 

105. 

159. 

523. 

60. 

175. 

576. 

8.0 

0.543 

68.1 

1.444 

84.0 

159. 

521. 

105. 

160. 

525. 

60. 

176. 

578. 

8.0 

0.545 

68.1 

1.445 

88.2 

159. 

522. 

105. 

162. 

531. 

60. 

177. 

581. 

8.7 

0.548 

67.9 

1.438 

92.3 

160. 

526. 

105. 

163. 

534. 

60. 

178. 

585. 

8.5 

0.552 

67.7 

1.441 

96.5 

161. 

528. 

105. 

167. 

547. 

60. 

180. 

591 . 

9.9 

0.558 

67.3 

1.425 


SUCTION SIDE 



APPENDIX D (Cont’d) 


LASER DOPPLER VELOCIMETER DATA 
85% SPAN 95% SPEED PEAK EFF X/B = .52 PASSAGE MO. 31 


SID DAY RPM = 

1 1846.9, 

RADIUS 

= 38.257 
15.062 

CM, 

IN 

PHI = -14.6 

DEG, 

STD DAY 

TTREL * 

401. DEG K, 
721 . DEG R 

UPSTREAM 

TTARS = 

2 71. DEG K 
488. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7ETA2 

VZ--C0RRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

2.3 

212. 

697. 

60. 

165. 

542. 

15. 

179. 

586. 

35.7 

0.624 

61 .9 

1 .088 

6.8 

218. 

716. 

60. 

155. 

510. 

15. 

194. 

637. 

30.4 

0.647 

60.9 

1.159 

11.3 

214. 

702. 

60. 

160. 

525. 

15. 

185. 

606. 

33.3 

0.630 

61 .6 

1 .119 

20.4 

224. 

735. 

60. 

170. 

559. 

15. 

191. 

628. 

34.3 

0.659 

60.1 

1 .103 

24.9 

223. 

731. 

60. 

171 . 

561 . 

15. 

189. 

621. 

34.9 

0.654 

60.3 

1.095 

29.4 

225. 

737. 

60. 

173. 

567. 

15. 

190. 

625. 

35.0 

0.660 

60.0 

1 .093 

38.4 

232. 

762. 

60. 

182. 

597. 

15. 

194. 

638. 

36.2 

0.681 

58.9 

1 .074 

42.9 

230. 

754. 

60. 

184. 

603. 

15. 

190. 

622. 

37.5 

0.673 

59.2 

1.056 

47.4 

227. 

746. 

60. 

193. 

633. 

15. 

180. 

589. 

41.3 

0.666 

59.6 

1 .003 

51.9 

234. 

767. 

60. 

187. 

614. 

15. 

193. 

633. 

37.5 

0.684 

58.6 

1 .054 

56.4 

230. 

753. 

60. 

192. 

630. 

15. 

183. 

601 . 

40.4 

0.671 

59.3 

1.015 

60.9 

227. 

744. 

60. 

186. 

610. 

15. 

184. 

60 3. 

39.1 

0.663 

59.7 

1 .035 

83.5 

204. 

668. 

60. 

177. 

582. 

15. 

157. 

516. 

43.1 

0.599 

63.6 

0.998 

88.0 

185. 

607. 

60. 

164. 

539. 

15. 

141. 

462. 

44.3 

0.547 

66.7 

1.003 

92.5 

179. 

586. 

60. 

149. 

489. 

15. 

143. 

469. 

40.2 

0.526 

67.4 

1.057 

97.0 

178. 

583. 

60. 

163. 

536. 

15. 

131. 

430. 

46.7 

0.529 

68.0 

0.985 


SUCTION SIDE 



228 


APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 

8 5% SPAN 9 5 % SPEED PEAK EFF X/B = .78 PASSAGE NO. 31 


STD DAY RPM = 

11846.9, 

RADIUS 

= 37.925 

CM, 

PHI - -14, 

.6 DEG, 

STD DAY 

TTREL = 

398. DEG K, 

UPSTREAM 

TTABS - 

271 . DEG K 





14.931 

IN 





717. DEG R 



488. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

SIDE 













2.9 


208. 

682. 

60. 

170. 

558. 

0 . 

146. 

480. 

50.2 

0.623 

62.9 

0.892 

7.1 


205. 

672. 

60. 

159. 

522. 

0 . 

149. 

489. 

47.7 

0.609 

63.3 

0.928 

11.3 


205. 

672. 

60. 

151 . 

495. 

0 . 

154. 

505. 

45.3 

0.605 

63.2 

0.960 

15.6 


204. 

669. 

60. 

149. 

489. 

0 . 

154. 

505. 

44.9 

0.602 

63.3 

0.965 

19.0 


201. 

661. 

60. 

145. 

476. 

0 . 

153. 

504. 

44.3 

0.595 

63.7 

0.976 

24.1 


201. 

661. 

60. 

143. 

469. 

0 . 

155. 

508. 

43.6 

0.594 

63.7 

0.985 

28.3 


203. 

667. 

60. 

143. 

470. 

0 . 

157. 

514. 

43.3 

0.599 

63.4 

0.987 

32.5 


208. 

682. 

60. 

142. 

467. 

0 . 

163. 

534. 

42.0 

0.611 

62.6 

0.999 

36.8 


209. 

685. 

60. 

141 . 

463. 

0 . 

165. 

540. 

41 .5 

0.613 

62.4 

1 .005 

41.0 


‘214. 

701. 

60. 

140. 

459. 

0 . 

171. 

561 . 

40.1 

0.627 

61 .5 

1 .019 

45.3 


214. 

703. 

60. 

141 . 

461 . 

0 . 

171 . 

562. 

40.2 

0.629 

61 .5 

1 .018 

49.5 


219. 

718. 

60. 

140. 

458. 

0 . 

177. 

582. 

39.0 

0.642 

60.7 

1.031 

53.7 


221. 

724. 

60. 

139. 

457. 

0 . 

180. 

590. 

38.6 

0.647 

60.4 

1.036 

58.0 


226. 

743. 

60. 

137. 

450. 

0 . 

188. 

617. 

37.0 

0.664 

59.5 

1 .056 

62.2 


232. 

762. 

60. 

134. 

440. 

0 . 

197. 

645. 

35.1 

0.683 

58.5 

1.081 

66.5 


235. 

770. 

60. 

137. 

448. 

0 . 

198. 

650. 

35.4 

0.689 

58.2 

1 .077 

70.7 


238. 

780. 

60. 

139. 

455. 

0 . 

200. 

658. 

35.5 

0.698 

57.7 

1 .075 

75.0 


242. 

794. 

60. 

138. 

452. 

0 . 

206. 

676. 

34.6 

0.712 

57.0 

1.088 

79.2 


242. 

795. 

60. 

142. 

467. 

0 . 

204. 

668. 

35.8 

0.71 1 

57.0 

1 .070 

83.4 

SUCTION 

SIDE 

241. 

790. 

60. 

140. 

459. 

0 . 

203. 

667. 

35.3 

0.707 

57.2 

1 .077 



229 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 





85% SPAN 

9 5% 

SPEED 

PEAK EFF 

X/B = 1 

.1 PASSAGE NO. 

. 31 



STD DAY RPM = 

1 1846.9, 

RADIUS 

- 37.516 

CM, 

PHI - -14 

.6 DEG, 

STD DAY 

TTREL = 

396. DEG 

K, UPSTREAM 

TTABS = 271. 

DEG K 




14.770 

IN 





713. DEG 

R 

487. 

DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

7F.TA2 

VZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

I1ACH MO 

PRESSURE SIDE 













2.9 

206. 

677. 

60. 

220. 

723. 

0 . 

115. 

376. 

63.3 

0.673 

63.5 

0.698 

6.7 

211. 

692. 

60. 

185. 

607. 

0. 

141. 

463. 

53.5 

0.643 

62.0 

0.831 

10.5 

211. 

693. 

60. 

166. 

543. 

0 . 

153. 

502. 

48.1 

0.630 

61.8 

0.904 

14.3 

212. 

697. 

60. 

163. 

534. 

0 . 

156. 

512. 

47.1 

0.631 

61 .5 

0.917 

18.1 

214. 

703. 

60. 

161 . 

529. 

0 . 

159. 

523. 

46.3 

0.635 

61 .2 

0.926 

21 .9 

214. 

703. 

60. 

160. 

526. 

0 . 

160. 

524. 

46.0 

0.635 

61.2 

0.930 

25.7 

213. 

700. 

60. 

159. 

521. 

0 . 

160. 

524. 

45.8 

0.632 

61 .3 

0.934 

29.5 

211. 

692. 

60. 

158. 

518. 

0 . 

157. 

516. 

46.0 

0.625 

61.8 

0.933 

33.3 

211. 

693. 

60. 

156. 

512. 

0 . 

159. 

521 . 

45.4 

0.625 

61 .7 

0.940 

37.1 

211. 

693. 

60. 

155. 

509. 

0 . 

159. 

523. 

45.2 

0.625 

61.7 

0.944 

40.9 

212. 

695. 

60. 

157. 

514. 

0 . 

159. 

522. 

45.5 

0.627 

61.6 

0.939 

44.7 

211. 

693. 

60. 

155. 

510. 

0 . 

159. 

522. 

45.2 

0.625 

61.7 

0.943 

48.5 

210. 

690. 

60. 

155. 

509. 

0 . 

158. 

519. 

45.3 

0.622 

61.8 

0.942 

52.3 

210. 

689. 

60. 

154. 

504. 

0 . 

159. 

521. 

45.0 

0.621 

61.9 

0.947 

56.1 

209. 

686. 

60. 

152. 

498. 

0 . 

159. 

521 . 

44.6 

0.618 

62.0 

0.953 

59.9 

212. 

694. 

60. 

153. 

501. 

0 . 

161. 

529. 

44.4 

0.625 

61.6 

0.954 

63.7 

215. 

705. 

60. 

155. 

509. 

0 . 

164. 

537. 

44.4 

0.634 

61.0 

0.951 

67.5 

217. 

711. 

60. 

158. 

517. 

0 . 

164. 

539. 

44.7 

0.640 

60.7 

0.945 

71 .3 

216. 

709. 

60. 

158. 

520. 

0 . 

163. 

535. 

45.1 

0.639 

60.8 

0.940 

75.1 

217. 

711. 

60. 

160. 

524. 

0 . 

163. 

535. 

45.3 

0.641 

60.7 

0.937 

78.9 

218. 

715. 

60. 

161 . 

527. 

0 . 

164. 

538. 

45.3 

0.644 

60.5 

0.935 

82.7 

218. 

715. 

60. 

159. 

522. 

0 . 

165. 

541. 

44.9 

0.644 

60.5 

0.941 

86.5 

220. 

721. 

60. 

158. 

520. 

0 . 

167. 

549. 

44.3 

0.648 

60.2 

0.947 

90.3 

221. 

724. 

60. 

162. 

531. 

0 . 

167. 

546. 

45.1 

0.652 

60.0 

0.936 

94.1 

224. 

735. 

60. 

173. 

568. 

0 . 

164. 

537. 

47.5 

0.665 

59.4 

0.900 

97.9 

222. 

727. 

60. 

196. 

644. 

0 . 

147. 

483. 

54.0 

0.675 

60.0 

0.809 


SUCTION SIDE 





APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 

^ 85% SPAN 100% SPEED NEAR SURGE X/B = -.3 PASSAGE NO. 31 

O 

STD DAY RPM = 12470.4, RADIUS = 39.304 CM, PHI = -14.6 DEG, STD DAY TTREL = 419. DEG K, UPSTREAM TTABS - 275. DEG K 

15.474 IN 754. DEG R 495. DEG R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

71 TA2 

VZ-- 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIflF 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

2.2 

77. 

251 . 

135. 

98. 

322. 

45. 

126. 

415. 

7.1 

0.387 

75.3 

1.515 

6.0 

70. 

231. 

135. 

98. 

321. 

45. 

122. 

400. 

9.3 

0.373 

75.7 

1 .492 

9.8 

65. 

214. 

135. 

96. 

315. 

45. 

117. 

383. 

10.8 

0.358 

76.2 

1 .477 

13.6 

67. 

220. 

135. 

97. 

319. 

45. 

1 19. 

390. 

10.4 

0.365 

76.0 

1 .481 

17.4 

69. 

227. 

135. 

99. 

324. 

45. 

122. 

399. 

10.0 

0.373 

75.7 

1 .486 

21 .2 

77. 

253. 

135. 

99. 

326. 

45. 

128. 

419. 

7.2 

0.391 

75.1 

1 .514 

25.0 

75. 

245. 

135. 

100. 

328. 

45. 

126. 

415. 

8.2 

0.387 

75.2 

1.504 

28.8 

80. 

261. 

135. 

109. 

356. 

45. 

136. 

447. 

8.8 

0.418 

74.1 

1.504 

32.6 

no. 

360. 

135. 

116. 

380. 

45. 

163. 

536. 

1.5 

0.507 

71 .7 

1 .610 

36.4 

132. 

434. 

135. 

121. 

397. 

45. 

183. 

602. 

-2.5 

0.580 

70.0 

1 .698 

40.2 

135. 

443. 

135. 

125. 

409. 

45. 

188. 

617. 

-2.3 

0.596 

69.5 

1 .703 

44.0 

137. 

451. 

135. 

125. 

410. 

45. 

190. 

623. 

-2.7 

0.603 

69.4 

1 .714 

47.8 

138. 

452. 

135. 

124. 

407. 

45. 

190. 

622. 

-3.0 

0.603 

69.5 

1.717 

51.6 

137. 

451. 

135. 

121. 

396. 

45. 

187. 

613. 

-3.7 

0.595 

69.8 

1.722 

55.4 

130. 

428. 

135. 

121 . 

396. 

45. 

182. 

596. 

-2.2 

0.574 

70.1 

1.691 

59.2 

128. 

419. 

135. 

119. 

391. 

45. 

179. 

586. 

-2.0 

0.564 

70.4 

1 .681 

63.0 

128. 

421. 

135. 

118. 

388. 

45. 

178. 

586. 

-2.3 

0.563 

70.5 

1 .686 

66.8 

127. 

416. 

135. 

117. 

384. 

45. 

177. 

579. 

-2.3 

0.557 

70.7 

1 .682 

70.6 

124. 

407. 

135. 

114. 

375. 

45. 

173. 

566. 

-2.3 

0.543 

71.1 

1 .675 

74.4 

119. 

391. 

135. 

115. 

376. 

45. 

169. 

555. 

-1.1 

0.530 

71.3 . 

1.653 

78.2 

115. 

376. 

135. 

111. 

364. 

45. 

163. 

536. 

-0.9 

0.510 

71.9 

1 .641 

82.0 

109. 

356. 

135. 

109. 

356. 

45. 

157. 

515. 

-0.0 

0.489 

72.5 

1.621 

85.8 

108. 

355. 

135. 

106. 

349. 

45. 

155. 

510. 

-0.5 

0.484 

72.7 

1 .624 

89.6 

99. 

325. 

135. 

105. 

343. 

45. 

147. 

484. 

1.5 

0.456 

73.4 

1 .590 

93.4 

94. 

309. 

135. 

103. 

338. 

45. 

143. 

468. 

2.6 

0.440 

73.8 

1 .574 

97.2 

85. 

280. 

135. 

101. 

331. 

45. 

135. 

442. 

4.8 

0.414 

74.5 

1 .543 


SUCTION SIDE 




APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 






85% SPAN 

O 

c 

SPEED 

NEAR SURGE 

X/B 

= -.1 ! 

PASSAGE NO. 

31 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 39.050 

CM, 

PHI = -14 

.6 DEG, 

STD DAY 

TTREL = 

417. DEG 

K, UPSTREAM TTABS = 

275. DEG K 





15.374 

IN 





751. DEG 

R 


495. DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 













2.6 


133. 

437. 

135. 

130. 

428. 

45. 

191. 

626. 

-0.6 

0.602 

68.9 

1.674 

6.4 


134. 

438. 

135. 

131. 

429. 

45. 

191 . 

628. 

-0.6 

0.603 

68.9 

1.675 

10.2 


134. 

440. 

135. 

131 . 

431 . 

45. 

192. 

630. 

-0.6 

0.606 

68.8 

1.676 

14.0 


135. 

444. 

135. 

133. 

437. 

45. 

194. 

638. 

-0.5 

0.613 

68.6 

1.678 

17.8 


133. 

437. 

135. 

133. 

435. 

45. 

192. 

631 . 

- 0.1 

0.606 

68.7 

1.670 

21.6 


137. 

449. 

135. 

132. 

434. 

45. 

195. 

639. 

-1 .0 

0.616 

68.6 

1.687 

25.4 


135. 

444. 

135. 

132. 

434. 

45. 

194. 

636. 

-0.7 

0.61 2 

68.7 

1.680 

29.2 


129. 

423. 

135. 

134. 

440. 

45. 

190. 

625. 

1 .1 

0.597 

68.8 

1.648 

33.0 


132. 

432. 

135. 

133. 

436. 

45. 

192. 

628. 

0.3 

0.602 

68.8 

1.662 

36.8 


125. 

411. 

135. 

134. 

441. 

45. 

188. 

617. 

2.0 

0.588 

68.9 

1.631 

40.6 


124. 

4U7 . 

135. 

134. 

440. 

45. 

187. 

613. 

2.2 

0.584 

69.0 

1.626 

44.4 


119. 

390. 

135. 

132. 

432. 

45. 

181 . 

595. 

2.9 

0.565 

69.5 

1.609 

48.2 


118. 

386. 

135. 

132. 

432. 

45. 

180. 

592. 

3.2 

0.561 

69.5 

1.603 

52.0 


105. 

345. 

135. 

130. 

426. 

45. 

170. 

558. 

6.0 

0.526 

70.3 

1.554 

55.8 


102. 

335. 

135. 

128. 

420. 

45. 

167. 

546. 

6.4 

0.514 

70.7 

1.545 

59.6 


94. 

310. 

135. 

125. 

411. 

45. 

159. 

522. 

8.0 

0.490 

71.4 

1.520 

63.4 


84. 

275. 

135. 

123. 

402. 

45. 

149. 

490. 

10.6 

0.460 

72.2 

1.483 

67.2 


76. 

248. 

135. 

119. 

392. 

45. 

141 . 

463. 

12.7 

0.435 

73.0 

1.458 

71.0 


79. 

260. 

135. 

118. 

387. 

45. 

143. 

468. 

11.1 

0.439 

73.0 

1.475 

74.8 


73. 

240. 

135. 

118. 

386. 

45. 

138. 

453. 

13.1 

0.426 

73.4 

1.452 

78.6 


90. 

296. 

135. 

122. 

399. 

45. 

153. 

503. 

8.4 

0.472 

72.0 

1.510 

82.4 


124. 

406. 

135. 

130. 

428. 

45. 

184. 

604. 

1.5 

0.575 

69.4 

1.632 

86.2 


131. 

429. 

135. 

134. 

441. 

45. 

192. 

630. 

0.8 

0.603 

68.6 

1.655 

90.0 


142. 

467. 

135. 

137. 

450. 

45. 

202. 

664. 

-1.1 

0.642 

67.9 

1.703 

93.8 


141. 

464. 

135. 

135. 

443. 

45. 

200. 

657. 

-1.3 

0.635 

68.1 

1.703 

97.6 


144. 

474. 

135. 

137. 

449. 

45. 

204. 

668. 

-1 .6 

0.648 

67.8 

1.713 


SUCTION SIDE 



232 


APPENDIX D (Cont f d) 

LASER DOPPLER VELOCIMETER DATA 


85% SPAN 

100% SPEED NEAR SURGE X/8 = 0.0 

PASSAGE NO. 31 




STD DAY RPM = 12470.4, RADIUS = 38.923 

CM, PHI = -14.6 DEG, STD DAY TTREL 

= 417. DEG K, 

UPSTREAM TTABS = 274. 

DEG 

K 

15.324 

IN 

750. DEG R 

493. 

DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

YZ- -CORRECTED 

SETA 

ABSOLUTE 

BETA PRIME 

RELATIYE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

8.7 

119. 

390. 

135. 

116. 

379. 

45. 

170. 

558. 

-0.8 

0.532 

71.0 

1.635 

12.5 

121. 

396. 

135. 

116. 

382. 

45. 

172. 

564. 

-1.0 

0.539 

70.8 

1.642 

16.3 

122. 

401. 

135. 

119. 

392. 

45. 

175. 

575. 

-0.7 

0.549 

70.5 

1.642 

20.1 

119. 

392. 

135. 

115. 

377. 

45. 

170. 

558. 

-1.1 

0.532 

71.0 

1.639 

23.9 

120. 

395. 

135. 

120. 

395. 

45. 

175. 

573. 

-0.0 

0.546 

70.5 

1.632 

27.7 

117. 

384. 

135. 

116. 

381. 

45. 

169. 

555. 

-0.2 

0.528 

71.1 

1.626 

31.5 

122. 

400. 

135. 

123. 

402. 

45. 

177. 

582. 

0.1 

0.555 

70.2 

1.635 

35.3 

123. 

404. 

135. 

122. 

399. 

45. 

178. 

582. 

-0.4 

0.556 

70.2 

1.642 

39.1 

122. 

399. 

135. 

119. 

391. 

45. 

175. 

573. 

-0.6 

0.547 

70.5 

1.640 

42.9 

124. 

407. 

135. 

119. 

392. 

45. 

177. 

580. 

-1.1 

0.554 

70.4 

1.650 

46.7 

120. 

394. 

135. 

114. 

373. 

45. 

170. 

556. 

-1.6 

0.532 

71.1 

1.645 

50.5 

117. 

383. 

135. 

119. 

392. 

45. 

171. 

562. 

0.7 

0.534 

70.7 

.618 

54.3 

112. 

369. 

135. 

122. 

399. 

45. 

170. 

557. 

2.2 

0.527 

70.7 

1.596 

58.1 

no. 

362. 

135. 

120. 

393. 

45. 

167. 

548. 

2.4 

0.518 

71.0 

1.590 

61.9 

113. 

370. 

135. 

121. 

396. 

45. 

169. 

556. 

1.9 

0.526 

70.8 

1.599 

65.7 

111. 

364. 

135. 

121. 

398. 

45. 

168. 

553. 

2.6 

0.523 

70.8 

1.590 

69.5 

in. 

363. 

135. 

123. 

402. 

45. 

169. 

555. 

2.9 

0.524 

70.7 

1.586 

73.3 

107. 

350. 

135. 

125. 

410. 

45. 

168. 

551. 

4.5 

0.519 

70.7 

1.565 

77.1 

105. 

345. 

135. 

123. 

403. 

45. 

165. 

543. 

4.4 

0.511 

71.0 

1.563 

80.9 

102. 

335. 

135. 

128. 

421. 

45 . 

167. 

548. 

6.5 

0.516 

70.6 

1.540 

84.7 

99 . 

326. 

135. 

126. 

414. 

45. 

164. 

537. 

6.8 

0.504 

70.9 

1.533 

88.5 

89. 

293. 

135. 

132. 

432. 

45. 

160. 

526. 

10.9 

0.494 

70.9 

1.482 

92.3 

87 . 

286. 

135. 

140. 

459. 

45. 

165. 

540. 

13.1 

0.509 

70.1 

1.459 

96.1 

77. 

252. 

135. 

148. 

487. 

45. 

163. 

536. 

17.6 

0.510 

69.7 

1.404 


SUCTION SIDE 



233 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 





85% SPAN 

o 

o 

SPEED 

NEAR SURGE 

X/B = 

= .26 PASSAGE NO. 

31 



STD DAY RPM = 

12470.4, 

RADIUS 

= 38.590 CM, 
15.193 IN 

PHI = -14 

.5 DEG, 

STD DAY 

TTREL = 

414. DEG K, 
746. DEG R 

, UPSTREAM TTABS = 

275. DEG K 
495. DEG R 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

YZ- -CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE SIDE 

8.8 

241. 

791. 

60. 

221. 

726. 

15. 

177. 

581. 

46.6 

0.700 

60.0 

0.979 

12.8 

238. 

780. 

60. . 

224. 

734. 

15. 

171. 

559. 

48.3 

0.693 

60.6 

0.956 

16.9 

237. 

776. 

60. 

223. 

730. 

15. 

170. 

557. 

48.3 

0.690 

60.8 

0.958 

21 .0 

233. 

763. 

60. 

226. 

742. 

15. 

161. 

530. 

50.6 

0.684 

61.5 

0.928 

25.0 

229. 

750. 

60. 

228. 

747. 

15. 

155. 

508. 

52.2 

0.677 

62.3 

0.909 

29.1 

222. 

728. 

60. 

229. 

751. 

15. 

145. 

474. 

54.7 

0.666 

63.5 

0.883 

33.1 

218. 

715. 

60. 

219. 

717. 

15. 

147. 

481 . 

52.7 

0.648 

64.1 

0.918 

37.2 

210. 

689. 

60. 

221. 

726. 

15. 

133. 

438. 

56.1 

0.637 

65.7 

0.882 

41.3 

202. 

663. 

60. 

210. 

689. 

15. 

131. 

428. 

55.2 

0.611 

66.9 

0.910 

45.3 

142. 

466. 

105. 

190. 

623. 

60. 

174. 

571. 

26.7 

0.565 

66.7 

1.281 

49.4 

172. 

564. 

105. 

170. 

559. 

60. 

188. 

618. 

6.9 

0.584 

68.0 

1.547 

53.4 

179. 

587. 

105. 

167. 

549. 

60. 

192. 

631. 

2.9 

0.600 

68.1 

1.608 

57.5 

182. 

597. 

105. 

171. 

562. 

60. 

196. 

643. 

3.3 

0.612 

67.7 

1.607 

61 .6 

186. 

609. 

105. 

172. 

564. 

60. 

199. 

652. 

2.2 

0.623 

67.5 

1.628 

65.6 

187. 

615. 

105. 

175. 

574. 

60. 

201 . 

660. 

2.7 

0.631 

67.2 

1.624 

69.7 

189. 

619. 

105. 

176. 

579. 

60. 

203. 

665. 

2.9 

0.635 

67.0 

1.625 

73.7 

191. 

628. 

105. 

179. 

588. 

60. 

206. 

675. 

3.0 

0.645 

66.7 

1.629 

77.8 

193. 

633. 

105. 

182. 

596. 

60. 

208. 

682. 

3.3 

0.651 

66.4 

1.626 

81.9 

194. 

638. 

105. 

184. 

604. 

60. 

210. 

688. 

3.7 

0.658 

66.2 

1.624 

85.9 

197. 

646. 

105. 

187. 

612. 

60. 

212. 

697. 

3.8 

0.667 

65.9 

1.627 

90.0 

196. 

642. 

105. 

190. 

624. 

60. 

213. 

699. 

5.5 

0.666 

65.5 

1.600 

94.0 

200. 

656. 

105. 

192. 

630. 

60. 

217. 

711. 

4.7 

0.680 

65.3 

1.619 

98.1 

203. 

666. 

105. 

196. 

642. 

60. 

220. 

723. 

5.0 

0.691 

64.9 

1.621 


SUCTION SIDE 



234 


APPENDIX D (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 






85% SPAN 

100% 

SPEED 

NEAR SURGE 

X/B 

= .39 PASSAGE NO. 31 



STD DAY 

RPM = 

12470.4, 

RADIUS 

= 38.423 

CM, 

PHI = 

-14.6 DEG, 

STD 

DAY TTREL 

= 413. 

DEG K, UPSTREAM TTABS = 

275. DEG K 





15.127 

IN 





744. 

DEG R 


495. DEG R 

PERCENT 

GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

VZ— CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 



MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

PRESSURE 

; SIDE 













2.7 


237. 

779. 

60. 

198. 

651 . 

15. 

188. 

618. 

40.3 

0.685 

60.3 

1.071 

7.0 


243. 

797. 

60. 

200. 

655. 

15. 

195. 

640. 

39.2 

0.701 

59.5 

1.084 

11 .2 


239. 

785. 

60. 

204. 

668. 

15. 

187. 

614. 

41.5 

0.691 

60.1 

1.052 

15.5 


245. 

803. 

60. 

206. 

675. 

15. 

193. 

634. 

40.7 

0.706 

59.2 

1.061 

19.7 


244. 

801 . 

60. 

206. 

676. 

15. 

192. 

631 . 

41 .0 

0.704 

59.3 

1.057 

24.0 


243. 

796. 

60. 

209. 

686. 

15. 

188. 

617. 

42.3 

0.700 

59.6 

1.037 

28.2 


243. 

797. 

60. 

205. 

673. 

15. 

191 . 

627. 

41.0 

0.701 

59.5 

1 .057 

32.5 


240. 

787. 

60. 

212. 

695. 

15. 

182. 

597. 

44.0 

0.694 

60.0 

1.014 

36.8 


239. 

783. 

60. 

209. 

687. 

15. 

182. 

598. 

43.5 

0.690 

60.2 

1 .022 

41.0 


236. 

773. 

60. 

215. 

705. 

15. 

174. 

571. 

46.2 

0.684 

60.7 

0.986 

45.3 


234. 

769. 

60. 

219. 

719. 

15. 

169. 

555. 

47.9 

0.684 

61 .0 

0.962 

58.0 


214. 

702. 

60. 

208. 

684. 

15. 

148. 

487. 

50.7 

0.632 

64.5 

0.947 

62.3 


189. 

621. 

60. 

187. 

612. 

15. 

130. 

425. 

51.5 

0.565 

68.4 

0.975 

66.6 


183. 

599. 

60. 

171. 

560. 

15. 

132. 

432. 

47.9 

0.539 

69.1 

1.030 

70.8 


167. 

549. 

60. 

143. 

468. 

15. 

131 . 

429. 

41.6 

0.489 

70.7 

1 .122 

75.1 


117. 

385. 

105. 

159. 

521 . 

60. 

144. 

474. 

27.4 

0.472 

70.7 

1.278 

79.3 


163. 

536. 

105. 

164. 

539. 

60. 

180. 

590. 

7.9 

0.556 

68.7 

1 .518 

83.6 


165. 

542. 

105. 

167. 

548. 

60. 

182. 

598. 

8.3 

0.563 

68.4 

1 .516 

87.8 


1 66. 

544. 

105. 

170. 

557. 

60. 

184. 

602. 

9.1 

0.568 

68.1 

1 .506 

92.1 


169. 

554. 

105. 

173. 

566. 

60. 

187. 

613. 

9.0 

0.579 

67.8 

1.511 

96.4 


171. 

562. 

105. 

176. 

576. 

60. 

190. 

623. 

9.2 

0.588 

67.4 

1 .511 



APPENDIX 0 (Cont'd) 

LASER DOPPLER VELOCIMETER DATA 

85% SPAN 100% SPEED NEAR SURGE X/B = .52 PASSAGE NO. 31 


STD DAY RPM = 

12470.4, 

RADIUS 

= 38.257 

CM, 

PHI - -14. 

.6 DEG, 




15.062 

IN 



PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

EPS 

DEG 

PRESSURE SIDE 







2.3 

224. 

734. 

60. 

211. 

692. 

15. 

6.8 

227. 

744. 

60. 

198. 

649. 

15. 

11.3 

229. 

752. 

60. 

196. 

643. 

15. 

15.8 

233. 

766. 

60. 

197. 

647. 

15. 

20.4 

232. 

762. 

60. 

198. 

651 . 

15. 

24.9 

239. 

783. 

60. 

195. 

640. 

15. 

29.4 

242. 

793. 

60. 

201 . 

660. 

15. 

33.9 

242. 

793. 

60. 

201. 

660. 

15. 

38.4 

243. 

797. 

60. 

204. 

669. 

15. 

42.9 

244. 

801. 

60. 

205. 

673. 

15. 

47.4 

245. 

805. 

60. 

202. 

664. 

15. 

51.9 

243. 

798. 

60. 

202. 

663. 

15. 

56.4 

239. 

784. 

60. 

204. 

669. 

15. 

60.9 

237. 

779. 

60. 

203. 

666. 

15. 

65.4 

242. 

793. 

60. 

201 . 

659. 

15. 

88.0 

205. 

673. 

60. 

170. 

558. 

15. 

92.5 

SUCTION SIDE 

196. 

642. 

60. 

169. 

553. 

15. 


STD DAY 

TTREL = 

412. DEG 

K, 

UPSTREAM 

TTABS = 

275. 

DEG K 



742. DEG 

R 



495. 

DEG R 

VZ- -CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS 

EPS 

DEG 


MACH NO 

DEG 


MACH HO 

160. 

525. 

48.4 


0.655 

62.6 


0.961 

174. 

571. 

43.2 


0.657 

Cl .9 


1 .033 

179. 

586. 

41 .8 


0.663 

61 .5 


1 .050 

184. 

603. 

41 .0 


0.675 

60.8 


1 .058 

181 . 

594. 

41 .8 


0.671 

61 .0 


1 .048 

193. 

632. 

38.9 


0.689 

60.0 


1 .087 

192. 

631 . 

40.0 


0.698 

59.5 


1 .068 

192. 

631 . 

40.0 


0.698 

59.5 


1 .068 

192. 

630. 

40.6 


0.701 

59.4 


1 .059 

193. 

633. 

40.7 


0.705 

59.2 


1 .057 

197. 

645. 

39.5 


0.708 

59.0 


1 .075 

194. 

636. 

39.9 


0.702 

59.3 


1 .069 

187. 

612. 

41 .7 


0.690 

60.0 


1 .045 

185. 

607. 

41.8 


0.686 

60.2 


1 .044 

193. 

632. 

39.9 


0.698 

59.5 


1 .069 

164. 

537. 

39.8 


0.595 

65.0 


1 .097 

152. 

497. 

42.3 


0.569 

66.6 


1.074 


APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETCR DATA 


85% SPAN 100% SPEED NEAR SURGE X/B = .78 PASSAGE HO. 31 


STD DAY RPM ~ 

12470.4, 

RADIUS 

= 37.925 
14.931 

CM, 

IN 

PHI = -14. 

.6 DEG, 

PERCENT GAP 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 


MPS 

FPS 

DEG 

MPS 

EPS 

DEG 

PRESSURE SIDE 

2.9 

220. 

721. 

60. 

205. 

671 . 

0 . 

7.1 

219. 

720. 

60. 

192. 

630. 

0 . 

11.3 

217. 

711. 

60. 

183. 

601 . 

0 . 

15.6 

217. 

712. 

60. 

181. 

594. 

0 . 

19.8 

218. 

715. 

60. 

177. 

582. 

0 . 

24.1 

220. 

723. 

60. 

176. 

577. 

0 . 

28.3 

223. 

730. 

60. 

174. 

572. 

0 . 

32.5 

225. 

737. 

60. 

174. 

570. 

0 . 

36.8 

223. 

733. 

60. 

171 . 

561 . 

0 . 

41.0 

226. 

743. 

60. 

167. 

548. 

0 . 

45.3 

226. 

740. 

60. 

168. 

550. 

0 . 

49.5 

234. 

769. 

60. 

168. 

552. 

0 . 

53.7 

238. 

781. 

60. 

169. 

556. 

0 . 

58.0 

241. 

790. 

60. 

172. 

564. 

0 . 

62.2 

246. 

806. 

60. 

172. 

564. 

0 . 

66.5 

247. 

809. 

60. 

170. 

557. 

0 . 

70.7 

250. 

821. 

60. 

172. 

565. 

0 . 

75.0 

255. 

835. 

60. 

172. 

563. 

0 . 

79.2 

SUCTION SIDE 

265. 

871. 

60. 

163. 

534. 

0 . 


STD DAY TTREL = 

410. DEG 

K, 

UPSTREAM 

TTARS - 275. 

DEG K 


738. DEG 

R 


495. 

DEG R 

V7- -CORRECTED 

BETA 


ABSOLUTE 

BETA PRIME 

RELATIVE 

MPS FPS 

DEG 


MACH NO 

DEG 

MACH HO 


139. 

456. 

56.4 

0.668 

63.3 

0.842 

146. 

479. 

53.4 

0.657 

63.2 

0.887 

148. 

485. 

51 .7 

0.644 

63.6 

0.91 5 

150. 

491. 

51 .1 

0.643 

63.5 

0.923 

153. 

501. 

49.9 

0.643 

63.3 

0.938 

157. 

514. 

49.0 

0.648 

62.8 

0.940 

160. 

525. 

48.1 

0.652 

62.4 

0.958 

163. 

534. 

47.5 

0.657 

62.1 

0.964 

163. 

535. 

47.0 

0.653 

62.3 

0.972 

169. 

554. 

45.3 

0.659 

61.7 

0.993 

168. 

550. 

45.7 

0.657 

61 .9 

0.909 

178. 

583. 

44.1 

0.680 

60.4 

1.003 

181. 

595. 

43.7 

0.690 

59.8 

1.006 

183. 

600. 

43.9 

0.697 

59.4 

1.002 

189. 

619. 

43.0 

0.711 

58.6 

1.012 

191. 

627. 

42.3 

0.713 

58.4 

1.022 

194. 

637. 

42.3 

0.723 

57.9 

1.020 

199. 

654. 

41.4 

0.735 

57.2 

1.032 

218. 

714. 

37.4 

0.767 

55.6 

1.092 



237 


APPENDIX D (Cont'd) 


LASER DOPPLER VELOCIMETER DATA 



85% SPAN 

100% SPEED 

NEAR SURGE X/B = 1.1 

PASSAGE NO. 31 



STD DAY RPM = 12470.4, 

RADIUS = 37.516 

CM, PHI = ■ 

-14.6 DEG, STD DAY TTREL 

- 407. DEG K, 

UPSTREAM TIABS = 275. DEG 

K 


14.770 

IN 


733. DEG R 

495. DEG 

R 


PERCENT GAP 

Cl 

Cl 

ZETA1 

. C2 

C2 

7.ETA2 

VZ- - 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 


MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

MPS 

EPS 

DEG 

MACH NO 

DEG 

MACH MO 

PRESSURE SIDE 

0.0 

221. 

726. 

60. 

257. 

842. 

0 . 

no. 

361. 

67.3 

0.737 

63.4 

0.654 

3.8 

215. 

706. 

60. 

234. 

768. 

0 . 

116. 

381. 

64.2 

0.696 

64.4 

0.721 

7.6 

222. 

728. 

60. 

210. 

688. 

0 . 

138. 

454. 

57.2 

0.679 

62.6 

0.816 

11.4 

223. 

733. 

60. 

197. 

645. 

0 . 

148. 

48 5. 

53.7 

0.670 

62.1 

0.866 

15.2 

225. 

737. 

60. 

194. 

638. 

0 . 

151 . 

494. 

52.9 

0.671 

61 .9 

0.876 

19. Q 

226. 

740. 

60. 

194. 

635. 

0 . 

152. 

499. 

52.5 

0.672 

61.7 

0.881 

22.8 

226. 

743. 

60. 

193. 

634. 

0 . 

153. 

504. 

52.2 

0.674 

61.5 

0.884 

26.6 

226. 

743. 

60. 

192. 

630. 

0 . 

154. 

506. 

51.9 

0.673 

61.5 

0.888 

30.4 

227. 

745. 

60. 

192. 

630. 

0 . 

155. 

508. 

51.8 

0.674 

61 .4 

0.889 

34.2 

229. 

750. 

60. 

191. 

626. 

0 . 

157. 

517. 

51.1 

0.677 

61 .1 

0.896 

38.0 

227. 

745. 

60. 

188. 

616. 

0 . 

157. 

517. 

50.7 

0.672 

61.3 

0.905 

41 .8 

226. 

741. 

60. 

187. 

614. 

0 . 

156. 

513. 

50.8 

0.668 

61.6 

0.905 

45.6 

225. 

737. 

60. 

185. 

608. 

0 . 

156. 

512. 

50.6 

0.664 

61.8 

0.909 

49.4 

225. 

737. 

60. 

185. 

608. 

0 . 

156. 

512. 

50.6 

0.664 

61.8 

0.909 

53.2 

226. 

742. 

60. 

185. 

606. 

0 . 

158. 

519. 

50.1 

0.668 

61.5 

0.914 

57.0 

227. 

746. 

60. 

187. 

614. 

0 . 

158. 

519. 

50.5 

0.672 

61.3 

0.908 

60.8 

229. 

751. 

60. 

187. 

612. 

0 . 

160. 

526. 

50.0 

0.675 

61.0 

0.913 

64.6 

229. 

752. 

60. 

187. 

613. 

0 . 

161. 

527. 

50.0 

0.676 

61.0 

0.912 

68.4 

231. 

758. 

60. 

187. 

613. 

0 . 

163. 

534. 

49.6 

0.680 

60.6 

0.916 

72.2 

230. 

755. 

60. 

185. 

608. 

0 . 

162. 

533. 

49.4 

0.677 

60.8 

0.920 

76.0 

228. 

748. 

60. 

183. 

600. 

0 . 

161. 

530. 

49.2 

0.671 

61.1 

0.925 

79.8 

229. 

750. 

60. 

182. 

596. 

0 . 

163. 

534. 

48.8 

0.672 

61.0 

0.930 

83.6 

231 . 

759. 

60. 

183. 

601 . 

0 . 

165. 

542. 

48.6 

0.679 

60.6 

0.930 

87.4 

232. 

761. 

60. 

188. 

616. 

0 . 

163. 

535. 

49.7 

0.683 

60.5 

0.914 

91 .2 

231 . 

7 59. 

60. 

197. 

646. 

0 . 

157. 

515. 

52.1 

0.687 

60.6 

0.879 

95.0 

233. 

765. 

60. 

212. 

697. 

0 . 

150. 

492. 

55.4 

0.704 

60.4 

0.826 

98.8 

237. 

776. 

60. 

246. 

806. 

0 . 

134. 

441 . 

61 .9 

0.746 

59.8 

0.716 


SUCTION SIDE 





APPENDIX D (Cont'd) 


LASER DOPPLER VEl.OC I HE TER TRAVERSE AT INSTRUMENTATION PLANF 


to 

oo 


100% SPEED PFAK EFFICIENCY 


STD DAY RPM 

= 12470.4, 

INNER 

RADIUS = 

18.119 CM. 
7.134 IN 

OUTER 

RADIUS 

= 44.319 CM, 
17.449 IN 


UPSTREAM TTAR 

S - 289. 
520. 

DEG K 
DEG R 

PERCENT 

RADIUS 

RADIUS 

Cl 

Cl 

7.ETA1 

C2 

C2 

7.ETA2 

PHI 

STD DAY 

TTREL 

SPAM 

CM 

IN 

• MPS 

EPS 

DEG 

MPS 

FPS 

DEG 

DEG 

DEG K 

DEG R 

95.0 

43.010 

16.933 

90. 

295. 

135. 

80. 

290. 

45. 

-15.3 

445. 

801. 

DO. 0 

41 .699 

16.417 

95. 

312. 

135. 

95. 

311. 

45. 

-13.8 

436. 

705. 

B5.0 

40.389 

15.901 

98. 

321. 

135. 

99. 

324. 

45. 

-12.2 

427. 

760. 

00.0 

39.080 

15.386 

101. 

330. 

135. 

103. 

338. 

45. 

-10.8 

418. 

752. 

75.0 

37.770 

14.870 

104. 

340. 

135. 

105. 

344. 

45. 

-9.3 

409. 

736. 

70.0 

36.459 

14.354 

102. 

335. 

135. 

104. 

340. 

45. 

-7.9 

401 . 

721. 

65.0 

35.149 

13.838 

104. 

340. 

135. 

105. 

345. 

45. 

-6.1 

393. 

707. 

60.0 

33.840 

13.323 

105. 

346. 

135. 

107. 

350. 

45. 

-4.5 

384. 

692. 

50.0 

31.219 

12.291 

106. 

340 . 

135. 

109. 

358. 

45. 

-1.0 

370. 

666. 

45.0 

29.908 

11.775 

106. 

349. 

135. 

100 . 

353. 

45. 

0.8 

363. 

654. 

40.0 

28.600 

11.260 

106. 

347. 

135. 

107. 

350. 

45. 

2.5 

357. 

643. 

35.0 

27.290 

10.744 

104. 

342. 

135. 

104. 

342. 

45. 

4.3 

352. 

633. 

30.0 

25.979 

10.228 

101. 

333. 

135. 

100. 

328. 

45. 

6.0 

346. 

622. 

?5.0 

24.668 

9.712 

101. 

331. 

135. 

93. 

321 . 

45. 

7.6 

340. 

612. 

20.0 

23.360 

9.197 

97. 

310. 

135. 

94. 

310. 

45. 

9.4 

335. 

603. 


PERCENT 

VZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

SPAN 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

95.0 

126. 

413. 

-0.5 

0.390 

76.9 

1.726 

90.0 

134. 

440. 

-0.1 

0.413 

75.8 

1.679 

85.0 

139. 

456. 

0.3 

0.425 

74.9 

1.631 

80.0 

144. 

472. 

0.7 

0.438 

73.9 

1.583 

75.0 

147. 

483. 

0.3 

0.447 

73.1 

1.542 

70.0 

145. 

477. 

0.4 

0.439 

72.8 

1.489 

65.0 

147. 

484. 

0.4 

0.444 

72.1 

1 .442 

60.0 

150. 

492. 

0.3 

0.451 

71.2 

1 .398 

50.0 

152. 

499. 

0.8 

0.456 

69.5 

1.299 

45.0 

151. 

496. 

0.3 

0.454 

68.8 

1 .254 

40.0 

150. 

492. 

0.2 

0.450 

68.1 

1.205 

35.0 

147. 

483. 

-0.0 

0.442 

67.5 

1.155 

30.0 

142. 

467. 

-0.4 

0.428 

67.2 

1.105 

25.0 

140. 

460. 

-0.9 

0.424 

66.4 

1.059 

20.0 

135. 

444. 

-0.7 

0.409 

65.9 

1 .004 



APPF.NDI X D (Pont ' <i) 

LASER DOPPLER VELOCIMETER TRAVERSE AT LEADING EDGE PLANE 
TOO"', SPEED PEAK EFFICIENCY 


STD DAY RPM 

= 12470.4, 

INNER 

RADIUS = 

21 .219 CM, 
8.354 IN 

OUTER 

RADIUS 

= 42.047 CM, 
16.554 IN 


UPSTREAM TTABS 

= 289 
520 

. DEG K 
. DEG R 

PERCENT 

RADIUS 

RADIUS 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

Pill 

STD 

DAY TTRFL 

SPAN 

CM 

IN 

MPS 

EPS 

DEG 

MPS 

FPS 

DEG 

DEG 

DFG 

K DFG R 

95.0 

41.006 

16.144 

113. 

370. 

135. 

no. 

360. 

45. 

-16.5 

431. 

776. 

90.0 

39.964 

15.734 

126. 

415. 

135. 

130. 

425. 

45. 

-15.5 

424. 

7 63 . 

85.0 

38.923 

15.324 

131. 

430. 

135. 

133. 

435. 

45. 

-13.6 

417. 

750. 

80.0 

37.882 

14.914 

133. 

437. 

135. 

137. 

450. 

45. 

-11.8 

410. 

738. 

75.0 

36.840 

14.504 

135. 

443. 

135. 

142. 

465. 

45. 

-9.5 

403. 

726. 

70.0 

35.799 

14.094 

134. 

439. 

135. 

138. 

453. 

45. 

-7.8 

396. 

713. 

65.0 

34.757 

13.684 

134. 

439. 

135. 

137. 

448. 

45. 

-5.9 

390. 

702. 

60.0 

33.716 

13.274 

130. 

427. 

135. 

134. 

441 . 

45. 

-3.8 

304. 

691 . 

55.0 

32.675 

12.864 

130. 

426. 

135. 

134. 

441. 

45. 

-1.5 

378. 

680. 

50.0 

31.633 

12.454 

131. 

431. 

135. 

130. 

428. 

45. 

0.5 

372. 

670. 

40.0 

29.550 

11.634 

137. 

448. 

135. 

131. 

430. 

45. 

6.0 

362. 

652. 


PERCENT 

VZ--I 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

SPAN 

MPS 

EPS 

DEG 

MACH NO 

DEG 

MACH NO 

95.0 

157. 

516. 

-0.8 

0.494 

73.0 

1 .695 

90.0 

181. 

593. 

0.7 

0.568 

70.1 

1.672 

85.0 

186. 

611. 

0.3 

0.581 

69.3 

1 .645 

80.0 

191. 

626. 

0.8 

0.592 

68.4 

1.605 

75.0 

195. 

641. 

1.4 

0.601 

67.4 

1.564 

70.0 

192. 

630. 

0.9 

0.589 

67.4 

1.528 

65.0 

191. 

626. 

0.6 

0.583 

67.0 

1 .491 

60.0 

187. 

613. 

0.9 

0.567 

66.8 

T .441 

55.0 

187. 

612. 

1.0 

0.566 

66.2 

1 .402 

50.0 

185. 

607. 

-0.2 

0.561 

65.9 

1 .376 

40.0 

189. 

620. 

-1.2 

0.579 

64.0 

1 .320 


to 

1 sQ 



APPENDIX D (ContM) 


LASER DOPPLER VELOCIMETER TRAVERSE AT TRAILING EDGE PLANE 


K) 

-P* 

o 


1 00% SPEED PEAK EEriCIEMCY 


STD DAY RPM 

= I 2470.4, 

INNER 

RADIUS = 

25.639 CM, 
10.094 IN 

OUTER 

RADIUS 

= 40.703 CM, 
16.025 IN 


UPSTREAM TTARS 

- 289. 
520. 

DEG K 
DEG R 

PERCENT 

RADIUS 

RADIUS 

Cl 

Cl 

ZETA1 

C2 

C2 

ZETA2 

PHI 

STD DAY TTRFL 

SPAN 

CM 

IN 

MPS 

FPS 

DEG 

MPS 

FPS 

DEG 

DEG 

DEG K 

DEG R 

95.0 

39.949 

15.720 

175. 

573. 

75. 

210. 

688. 

15. 

-17.8 

423. 

762. 

90.0 

39.197 

15.432 

193. 

632. 

75. 

207. 

600. 

15. 

-15.8 

419. 

754. 

85.0 

38.443 

15.135 

206. 

675. 

75. 

204. 

669. 

15. 

-13.0 

413. 

744. 

80.0 

37.691 

14.839 

212. 

694. 

75. 

209. 

687. 

15. 

-12.0 

409. 

736. 

75.0 

36.937 

14.542 

213. 

700. 

75. 

219. 

719. 

15. 

-9.9 

404. 

727. 

70.0 

36.185 

14.246 

213. 

698. 

75. 

217. 

711. 

15. 

-7.9 

399. 

718. 

65.0 

35.430 

13.949 

201. 

659. 

75. 

205. 

674. 

15. 

-6.0 

394. 

709. 

60.0 

34.679 

13.653 

184. 

604. 

75. 

218. 

714. 

15. 

-3.8 

309. 

701 . 

55.0 

33.924 

13.356 

204. 

668. 

75. 

232. 

761. 

15. 

-1.5 

385. 

693. 

50.0 

33.172 

13.060 

209. 

607. 

75. 

222. 

729. 

15. 

0.5 

301 . 

605. 

45.0 

32.418 

12.763 

209. 

685. 

75. 

221. 

726. 

15. 

2.0 

377. 

678. 

40.0 

31.664 

12.466 

208. 

604. 

75. 

223. 

730. 

15. 

5.2 . 

372. 

670. 

35.0 

30.912 

12.170 

209. 

685. 

75. 

223. 

732. 

15. 

7.8 

368. 

663. 

30.0 

30.157 

11.873 

253. 

829. 

45. 

187. 

612. 

0 . 

10.5 

365. 

657. 


PERCENT 

YZ— 

CORRECTED 

BETA 

ABSOLUTE 

BETA PRIME 

RELATIVE 

SPAN 

MPS 

FPS 

DEG 

MACH NO 

DEG 

MACH NO 

95.0 

132. 

433. 

54.0 

0.604 

67.8 

0.971 

90.0 

153. 

501. 

48.6 

0.627 

64.9 

0.998 

85.0 

168. 

552. 

44.6 

0.647 

62.7 

1.021 

00.0 

173. 

568. 

44.5 

0.663 

61.2 

0.992 

75.0 

172. 

565. 

46.3 

0.677 

59.9 

0.939 

70.0 

172. 

565. 

45.9 

0.673 

59.4 

0.925 

65.0 

162. 

533. 

46.1 

0.638 

60.9 

0.913 

60.0 

140. 

460. 

53.2 

0.630 

62.1 

0.807 

55.0 

158. 

517. 

51.4 

0.681 

57.3 

0.786 

50.0 

167. 

548. 

47.9 

0.678 

56.1 

0.814 

45.0 

167. 

546. 

47.9 

0.6/8 

55.1 

' 0.795 

40.0 

166. 

544. 

48.2 

0.682 

53.8 

0.772 

35.0 

166. 

545. 

48.3 

0.687 

52.4 

0.753 

30.0 

171 . 

560. 

47.5 

0. 701 

50.1 

0.744 



APPENDIX E 


POSSIBLE FLOW INSTABILITY 


At one time during the LDV evaluation of the 100% speed, peak efficiency 
point, an unusual velocity pattern was recorded for passages 1 and 31. At 0.52 
chord, 85% span, both the 60° and the 105° LDV measurements indicated a 
strongly bimodal velocity distribution in these passages while gap 15 
maintained a single, well behaved flow vector that aligned well with data 
obtained at both upstream and downstream locations. The data from gaps 1 and 
31 have been carefully examined and it is believed that the data suggest a 
strong oscillatory flow in these passages. A check of the remaining passages 
indicated this phenomenon existed in varying degrees in ninety percent of the 
passages. 

The possibility that the bimodality was in fact produced by noise has been 
examined and, although it cannot be completely ruled out, the evidence 
strongly suggests the data is real since: (1) the passages are not uniformly 
affected, (2) the condition does not occur at any other locations during 
running at 100% speed, peak efficiency, nor (3) does it appear again at the 
same location for the offdesign portions of the test program. Assuming then 
that the data sets were indicative of real flow variations, what oscillation 
would be indicated? 

An exact determination of the secondary flow direction is difficult to 
ascertain because the instrument orientations used to optimize the readings 
for the expected flow directions may have been less than optimum for flow 
components occurring 30 degrees or more from the expected directions. Given 
these limitations, an analysis of the data was attempted and it has been 
tentatively concluded that in the absolute reference frame, the flow 
oscillated from the usual flow direction toward the direction of wheel 
rotation. At the angular location chosen for analysis, number 40, one 
resultant, 240 m/sec (780 ft/sec), was 56° from the tangential direction. The 
flow spent approximately thirty percent of the time at this condition--thi s 
direction and amplitude is consistent with upstream and downstream data 
sets--and spent the remainder of the time at 135 m/sec (440 ft/sec), flowing 
20° to 30° from tangential. This condition persists for 3/4 of the blade gap, 
see Figure 54. The carpet plot of the data from the 60° fringe orientation for 
passage 1 clearly shows the region of bimodality in question. A similar plot 
of gap 15 has been included in Figure 54 for comparison. 
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APPENDIX F 


BLADE COORDINATES 

Blade cross-section coordinates, representing calculated running geometry for 
95% and 85% span, are presented below in extended line form. Coordinates are 
in centimeters. Applicable aerodynamic information appears in Appendix C. 


95% Span 

reach’ ng Edge: (0.0000, 0.0000) Trailing Edge: (4.7577, 9.5626) 

Leading Edge Radius = 41.0060cm Cone Angle = -18.3 Degrees 


Pressure Surface - Axial Coordinates 


O0C0 ' 

1.5784 

3.2482 

—urms — 

1.8105 

3.4950 

IT.TO7 

2.0450 

3.7437 

0.6668 

2.2812 

3.9942 

0.8920 

2.5197 

4.2461 

1.1194 

2.7602 

4.4996 

1.3480 

3.0033 

4.7544 

Pressure Surface - Tangential Coordinates 




-0.0462 

3.2195 

6.6190 

0.4348 

3.6853 

7.1153 

1173714 

4.1580 

7.6076 

1.3823 

4.6383 

8.0955 

1.8461 

5.1262 

8.5776 

2.3040 
5.61 98 
9.0515 

2.7600 

6.1196 

9.5184 

Suction Surface - Axial 

Coordinates 




0.0000 

1.5951 

3.2936 

0.2712 
1 .8331 
3.5377 

0.4445 

2.0744 

3.7818 

0.6703 

2.3178 

4.0264 

0.8981 

2.5616 

4.2710 

1.1278 

2.8054 

4.5156 

1.3602 

3.0495 

4.7605 

Suction Surface - Tangential Coordinates 




0.0561 

3.8316 

7.4392 

4.3998 

7.8372 

T7T5b2 

4.9893 

8.2169 

1.6927 

5.5585 

8.5827 

2.2207 

6.0810 

8.9350 

2.7462 

6.5646 

9.2735 

3.2812 

7.0162 

9.5997 

85% Span 

"Teading Edge: (0.0000, 0„0000) 
Leading Edge Radius = 39.6131cm 

Trailing Edge: (4 
Cone Angl e = -14. 

.7470, 8.9835 
58 Degrees 

Pressure Surface - Axial 

Coordinates 


1.1351 

2.7800 

4.4953 


0.0000 

1.5972 

3.2647 

0.2248 
1.8303 
3. 5085 

0.4506 

2.0650 

3.7536 

076777 

2.3015 

4.0000 

0.9060 

2.5400 

4.2471 

1.3655 

3.0218 

4.7445 

Prsssure Surface - Tangential Coordinates 




-0.0437 

2.9616 

6.2489 

0.4089 

3.3975 

6.7158 

0.8539 

3.8481 

7.1750 

1.2893 

4.3177 

7.6274 

1.7140 

4.8019 

8.0711 

2.1265 

5.2880 

8.5077 

2.5390 
5. 7727 
8.9413 

Suction Surface - Axial 

Coordinates 




0.0000 

1.6093 

3.3000 

0.2253 

1.8473 

3.5413 

TT4TZ1 

2.0884 

3.7823 

0.6805 

2.3312 

4.0236 

0.91 01 
2.5740 
4.2652 

1.1412 

2.8164 

4.5070 

1.3741 

3.0584 

4.7490 

Suction Surface - Tangential Coordinates 




0.0533 

3.5469 

7.0668 

0.5745 

4.1036 

7.4252 

170848 

4.7026 

7.7648 

1.5801 

5.2809 

8.0919 

2.0584 

5.7996 

8.4089 

2.5329 

6.2611 

8.7175 

3.0256 

6.6810 

9.0193 
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